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Also recently released, Turbo 
GameWorks is what you think it is: 
. “Games” and “Works.” Games you 
B, can play right away (like Chess, 

| Bridge and Go-Moku), plus the 


HL. - Ts; games work. All the secrets and 
strategies of game theory are there for you to learn. You 


can play the games “as is” or modify them any which way 


you want. Source code ів included to let you do that, and 


whether you want to write your own games or simply play 
the off-the-shelf games, Turbo GameWorks will give hours 


of diversion, education, and intrigue. George Kol 
Dean of American Chess, _ | 

and former President, gf EA 
United States Chess 
Federation, reacted to 
Turbo GameWorks like 
this, “With Turbo 
GameWorks, you're an 
your way to becoming a 
master chess player,” and 
Kit, Woolsey, writer, author, and twice Champion of the 
Blue Ribbon Paire, wrote, “Now play the world's most 


popular card game— Bridge . . . even program your own 
bidding or scoring conventions.” Suggested retail: $69.95. 
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It includes a brary of graphics routines for Turbo 


create high-resolution graphics with an ІВМ, 
Hercules,” or compatible graphies adapter. Our 
Turto Graphix Toolbox includes all the tools you'll 
шщ ever need for complex business graphics, елду 
windowing, and storing screen images to memory. It comes complete 
with source code, ready to campile. Suggested retall: $80.95. 


ion hor product 
awards and awards Ку technical excesence and marketing Borland was named "Company of the Year" by 


Pascal programa. Leta even beginning programmers 


rr А. 77 Г ги Û Ti а 
Вр: ага وھ وا‎ Гр ^+ P$ کر‎ 


Li | 4 d 
LAJ LAO 


A perfect complement to Turbo Pascal, because 16 
contains a complete library of Pascal procedures 
that allows you to search and sort data and bulld 
| powerful database applications, Having Turbo 

! = Database Toolbox means you don t have to reinvent 
the wheel each time you write a Turbo Pascal program. It comes with 
source code for a free sample database—right on disk. The database can 
be searched by keywords or numbers. Update, add, or delete records as 
+ = эта а ба ae a 
retall: $68.06. 


Technical Spec 


TURBO PASCAL 3.0 Minámum memory 128K, mciudes 8087 and BCD festures lor 16-bit MS-DOS and 
CP'M-BE systems. CP/M-BO version minimum memory. 48%, 6087 and BCD features nol available 
TURBO DATABASE TOOLBOX Maurum memory 120K СРЉА-80 minimum memory: 480 Requires 
Turbo Pascal 2 Û or lobe 
TURBO GRAPHIX TOOLBOX” Матитит memory 192K Requires PCAMS-DOS 20 or tater, Turbo 
Pascal 3.0, and IBM CGA. Hercules Monochrome Card oi equeraient. 
TURBO TUTOR 2.0 Minimum memory 192K CP/M-BO version minimum memory 48K. Requires 
PC/MS-DOS 2.0 or Later and Turto Pascal 3.0. 
TURBO EDITOR TOOLBOX" karmum memory 192K Baquires PC/MS-DOS 2 0 or baler and Turbo 
Pascal 3.0. 
b GAMEWORNS* Mirumum memory. 192K. Requires PCAMS-DOS 2.0 or later and Turbo 
30. 

| FURBO PROLOG” Мтктит memory. 3046. 
REFLEX: THE ANALYST" Minimum memory. 384K Requires IBM CGA, Hercules Monochrome Card 
си equivalent. Works wilh Intel's AboveBoard-PC and -AT, AST's RAMpage! and RAMpaye! AT, 
Quadram's Liberty- РС and -АТ. Tecmars 640 Plus, IBM's EGA and 3270/PC, ATAT's 6300 and 
many owes 
REFLEX WORKSHOP” Mawnum memory HHK Requres Relier The Analyst Two dish drives oc had 
sk iecommended 
TURBO LIGHTNING” Marwnum memory 256K Two disk drives required. Hard disk recommended 
LIGHTMING WORD WIZARD" Minimum memory 256K Requires Tubo Lightning Turbo Pascal 30 
required to edi source code. 
SIDEKICK* Manumum memory 126K 
TRAVELING SIDEKICK” Minimum memory 256K. 
SUPERKEY" Maurum memory 128K 
“For IBM PC, AT, ХТ, Pog and true compabbles only, running PCAMS-DOS 2 Û or tater 


“For the IBM PC, the benchmark 
Pascal compiler is undoubtedly 
me Borland International's Turbo 

| Pascal,” says Gary Ray of FC 
Week. We and more than 500,000 
other people around the world 
- think Mr. Ray got that right. 
Since launch, Turbo Pascal has become the de facto 
worldwide standard in high-speed Pascal compilers. 
Described by Jeff Duntemann of PC Magazine as the 
“Language deal of the century,” Turbo Pascal is now 
an even better deal than that—because we've included 
the most popular options (BCD reals and 8087 support). 
What used to cost $124.95 18 now only $99.95! You now 
get я lot more for а lot less: the compiler, a complete- 
ly integrated programming environment, and BCD 
reals and 8087 support—all for a suggested retail of 
only $99.96. 


Ui Bus 1l Pro | імі) | roi | "2" 
Rellex: The Analyst" Алау d database manager Prondes ml new look al 
dala normally hidden by programs like 1-2-3° and dBASE " Best report generator 
lor 1-2-3 
acu eller Workshop” Important new addition to Reflex: The Analyst. Gives you 22 
V^", Qierent templates to run your business right 
SideKick" Complete RAM-resifent desklop management includes notepad, daler, 
Calculator and mote 
Traveling SideKiek™ Electronic version ol business/personal dianes, daytime 
organizers, works with your SideKick files; importan! prolesseonal 1001. 
SuperKey" Keyboard enhancer. Semple macros turn 1000 keystrokes into 1. Also 
encrypts your files to keep confidential (des confidential 


oriand's Electronic Reference Programs: 
Turbo Lightning” Works with all you programs and checks your spelling wie 
you type! Includes 80,000-word Random House" Concise Dictionary and 50,000- 
word Random House Thesaurus. Forerunner of Turbo Lighining Library. 
Lightning Word Wizard" includes ingenious crossword solver and six other word 
Challenges. II you're mto programming, Lightning Word Wizard is also a development 
loolbox and Ihe technical relerence manual for Turbo Lightning. 
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Jus A Quy A the new 
Turbo Tutor can take you from 
. “What's a compu 
through to complex data 
structures, assembly languages, 
| trees, tips on writing long 

| programs in Turbo Pascal, and a 
ri eod Source code for everything is 
included. New aplit screens allow you to put source text 
in the bottom half of the screen and run the examples 
in the top half. There are quizzes that ask you, show 
you, tell you, teach you. You get а 450-page manual— 
which 18 not as daunting as it sounds, because unlike 
many software manuals, it was not written by oran- 
gutans. (With our all “almost-free” upgrade, you can 
upgrade to Turbo Tutor 2.0 by sending us your master 
diskettes, proof of purchase, and $10.00, which covers 
shipping and handling.) Suggested retail: $39.95. 


Recently released, we called our 
new Turbo Editor Toolbox a 
“construction set to write your 

| own word processor.” Peter 
Feldmann of PC Magazine 
covered lt pretty well with, “A 

‘write your own word processor’ 
program for intermediate level programmers, with lots 
of help in the form of prewritten procedures covering 
everything from word wrap to pull-down windows." 
Source code 18 included, | | 


to let you spell-check ` 

your MicroStar files. Jerry Pournelle of BYTE 
magazine said, "The new Turbo Editor Toolbox 15 the 
Turbo Pascal source code to just about anything 

you ever wanted а PC-compatible text editor to do.” 
Suggested retail: $69.95. 


News from Borland International! Vol. 1 No. 1 


Turbo Pascal 


e frequently 
surprise people 
with inventive, 
imaginative software, 
and people frequently 
surprise us with the way 
they use it. 

For example, you'll 
read on this page how 
Michael J. Watkins of the 
Petroleum Technology 

— 4 Center in Houston, Texas, 
used Turbo Pascal” (and Turbo Graphix Toolbox" 
and Turbo Tutor”) to cut down the tedium and 
time in creating Circular Performance Profile 
Charts (CPPCs). 

We didn't know they existed, but you learn 
something new every day! 

Applications like CPPCs might not fit your 
exact needs, but at the same time they might 
stimulate fresh ideas in your mind about how you 
can put Turbo Pascal and the Turbo Pascal family 
to work for you. 

And thank you for your interest in and 
support for Borland International. 


Philippe Kahn, 
President, Borland International 


INSIDE STORIES! 

ш Turbo Pascal 3.0, already described by PC Magazine as "Language 
deal of the century," is now an even beller deal than thal, because we've 
included the most popular oplions (BCD reals and 8087 support). 

What used to cost $124.95 is now only $99.95! 

EB Completely new Turbo Tutor 20 now available New software. New 
manual. New split screens. New quizzes. Only $39.95 Upgrades 
available under Borland's “Almost-Free” upgrade plan. Details inside. 


LATE NEWS! 

IS June/July Special Artificial Intelligence Issue of The Micro Technical 
Journal says, "Turbo Prolog looks like it's going lo be a winner, for both 
the beginner and professional programmer." 


deliberately 


programmed to £o 
around in circles 


Circular charts (or 
CPPCs) are used by Michael 
J. Watkins of the Petroleum 
Technology Center іп 
Houston, Texas, to plot а 
single performance property 
for a large number of 
elastomers, which have 
elastic, rubber-like properties. 

Mr. Watkins wrote us 
saying, “Because CPPCs 
condense a lot of data in one 
graphic, they can be very 
tedious and time-consuming 
to draw." 

What he did to solve 
those problems was to write 4 
Turbo Pascal program for 
[BM? personal computers to 
“generate these charts 
quickly and easily.” 

He used Turbo Pascal 
“because It has & companion 


Turbo Pascal i8 not & 
difficult language to use and 
can be easily learned by 
persons who can program in 
FORTRAN or BASIC. An 
excellent tutorial (Turbo 
Tutor) в available for the 
novice or experienced 
programmer. The Turbo 
Pascal products are also very 
moderately priced.” 


Step-by-step tutorial, дато programs with source code included! 


Borland's new Turbo Prolog is the 
powerful, completely natural 


introduction to Artificial Intelligence 


Prolog 18 probably one of the В 
most powerful computer program- — 
ming languages ever conceived, 
which is why we've mada it our 
second language—and "turbo- | 
charged” it to create Turbo Prolog.” . 

Our new Turbo Prolog, the natural | 


language of Artificial Intelligence, | 

brings supercomputer power to your . 

IBM” РС and introduces you step-by- 

step to the fascinating new world of 

Artificial Intelligence. And does all 

this for an astounding $99.95. 
Turbo Prolog is to Even if you've never 
Prolog what Turbo programmed before, 

Pascal" ів to Pascal! our free tutorial will 

Our Turbo Pascal astonished get you started right away 
everyone who thought of Pascal You'll get started right away 
as “just another language.” We because we have included a 
changed all that—and now Turbo complete step-by-step tutorial as 
Pascal ів the de facto worldwide part of the 200-page Turbo Prolog 
standard, with hundreds of Reference Manual. Our tutoria) 

thousands of enthusiasts — will take you by the hand and 
ST andusersin teach you everything you're likely 
— universities, — to need to know about Turbo 
| research Prolog and artificial intelligence. 
| centers, For example: once you've 
4 schools, completed the tutorial, you'll be 
y and with pro able to design your own expert 
y سر‎ , fessional program- — aystema utilizing Turbo Prolog's 
ry ^ mers, students, powerful problem-solving 
"v and hobbyists. capabilities. 

You can expect at leas: the Think of Turbo Prolog as a 
same impact from Turbo Prolog, high-speed electronic detective. 
because while Turbo Prolog ls the Fret you feed it information and 
Most revolutionary and nawal reach It rules. Then Turbo Prolog 
programming language, It ls also “thinks” the problem through 
a complete development environ- and comes up with all the 
ment—fust like Turbo Pascal reasonable answers—almcst 
Minimum memory: 364K instantly, 

If you think that ls is 
amazing, you just need to 
remember that Turbo Prolog is a 
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6th-generation language—and 
the kind of language that 21st 


` century computers will use 


routinely. In fact, you can 
compare Turbo Prolog to 


SCOTS VALLEY СА 95065 
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Inquiry 49 for End-Users. Inquiry 50 for DEALERS ONLY. 


4585 SCOTTS VALLEY DRIVE 
(408) 438-8400 TELEX 172373 


Turbo Pascal the way you 
could compare Turbo Pascal to 


machine language. 


You get the complete 
Turbo Prolog 


programming 
for only $99.95 

You get a complete Turbo 
Prolog development gystem 
including: 

a The lightning-fast Turbo Prolog 
incremental compiler and the 
interactive Turbo Prolog editor. 

a The 200-page reference 
manual which includes the step- 
hy-etep Turbo Prolog tutorial. 

в The free GeoBase™ natural 
query language database 
including commented source 
code on disk—ready to compile, 
GeoBase i8 8 complete database 
designed and developed around 
US. geography. It includes cities, 
mountains, rivers, and highways, 
and comes complete with natural 
query language. Use GeoBase 
immediately “as is,” or modify 1 
to fit your own Interesta. 

80 don't delay—don't waste а 
gecond—get Turbo Prolog now. 
$09.06 is an amazingly amall 
price to pay to become an 
immediate authority—an instant 
expert on artificial intelligence! 
The 2161. century 18 only one 
phone call away. 


| want 


YES! the best! 


For credit card orders 
ür the dealer nearest you 
call (800) 255-8008 

in CA call (800) 742-1133 
Product Price 
$99.95 5 
995 $ 
89.95" 8 
199.95* б 
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PRODUCT Preview: LABVIEW: 

LABORATORY VIRTUAL INSTRUMENT ENGINEERING WORKBENCH 

by С. Michael Vose and Gregg Williams ............... a eo d. ad 
Scientists and engineers can use the Macintosh as a general-purpose laboratory tooi by 
creating virtual instruments. 

CiARCIKS CIRCUIT CELLAR: BUILD A HARDWARE Data ENCRYPTOR by Steve Ciarcia 
This easy-to-build device is extremely difficult to crack. 


PROGRAMMING PROJECT: CALCULATING CRCS ву Bits AND BYTES by Greg Morse... .. . 114 


Use the ХОН function to implement modulo 2 division when calculating cyclic 
redundancy checks. 


PROGRAMMING INSIGHT: BREAKING Our fy Edward Batutis ...................... 127 
BREAKPT provides the [BM PC-DOS DEBUG program with a break-out switch. 

KEYED FILE Access in BASIC fy Stephen C. Perry ........................,... 137 
if maintaining data on disk is a problem for you, these BASIC routines may be the solution. 

REAL Time UNDER REAL PASCAL by James Feldman ............................ 145 


A look at two ways to interface a machine language routine to Pascal. 
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UNIX AND THE MC68000 
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The powerful yet simple programmer's model offered by the 68000's бкаш так 
UNIX implementation easy. 


A COMPARISON or MC68000 FAMiLy Processors by Thomas L. Johnson ........... 205 
High levels of hardware and software compatibility distinguish the five members of this family. 

ATARI ST SOFTWARE DEVELOPMENT by Michael Rothman... 0... ce eee 223 
A programmer surveys TOS operating system and how the 68000 influences it. 

AMIGA ANIMATION by Elaine A. Ditton and Richard А. Ditton ..................... 241 
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EDITORIAL 


COLLEGE CREDITS THROUGH 

T ELECOMMUNICATIONS 

We urge colleges and universities to ex- 
pand the practice of granting credits for 
courses taught through computer con- 
ferencing. 

We have become aware of the need for 
computer-mediated instruction because 
BYTE's offices are located in a rural area. 
In order to advance professionally, 
members of our staff often need to take 
university courses to increase their 
knowledge of computer science or engi- 
neering. Unfortunately, we have no univer- 
sities in easy commuting range that offer 
broad curricula in these fields of study. 
Some of our staff members have endured 
long commutes to continue their studies, 
but work loads are high at BYTE, and few 
employees can both do their jobs well and 
undertake regular university studies at dis- 
tant sites. 


THE INSTRUCTIONAL MEDIUM 
Direct observation has shown us that com- 
puter conferencing works as an instruc- 
tional medium. We have seen tutorial 
topics spring up in many conferences on 
BIX. People learn about programming a 
new machine. for example, from volunteer 
teachers in distant areas. Sessions have 
the quality of free and open classroom 
discussions. The lack of face-to-face con- 
tact has not proved to be a hindrance. 
We also know that instruction by com- 
puter conferencing has already worked in 
a university. The New School for Social 
Research, through an association with 
Connect Ed. has already taught graduate 
courses in media studies. Connect Ed uses 
the EIES conferencing software developed 
at the New York Institute of Technology 
by Murray Turoff. Some members of the 
BYTE staff visited the New School last year 
and spoke with students and teachers in 
the New School/Connect Ed program. All 
agreed that the system works. in their pro- 
gram. computer conferencing is supple- 
mented by some actual classes. The re- 
quirement of occasional classes on cam- 
pus is much less daunting than a long 
commute several times each week. 
From the teachers perspective, com- 
puter conferencing has some advantages 
as an instructional medium. It is easy to 
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monitor attendance and to measure par- 
ticipation. Questions can be addressed to 
the whole class or to an individual. Since 
students can think as long as they wish 
before replying. dialogue conducted 
through computers ís in some respects 
easier than spoken conversation. And, of 
course, shy and quiet people can always 
have their say in computer conferencing. 
The loud and aggressive can't drown them 
out. Examination tools to simplify the ad- 
ministration of exams on-line would not 
be difficult to create. 


NEW EDUCATIONAL OPPORTUNITIES 
The use of telecommunications as a 
means of instruction can enable potential 
students in rural areas to gain access to 
outstanding teachers and scholars at ma- 
jor universities. If computer conferencing 
software is used. students can enjoy 
discussion and debate with students from 
different regions and backgrounds. The 
community of higher education will 
become accessible from remote areas as 
never before. Potential students in rural 
areas will enjoy unprecedented educa- 
tional opportunities. 

Moreover. computer conferencing can 
make many educational opportunities 
now beyond commuting range available 
to everyone. Even the opportunities avail- 
able to those in urban areas will increase. 


COST ADVANTAGES 

Sadly, the cost of higher education has 
now become prohibitive for many people. 
Instruction through computer conferenc- 
ing can alleviate this situation by reduc- 
ing expenses for both the university and 
the student. Universities will be able to 
add more students without building more 
dormitories and classrooms. The student 
can continue to live at home, incurring no 
new room and board expenses. This will 
effectively reduce the student's expenses 
to the amount of tuition, which can be ex- 
actly the same for on-line students as for 
on-campus ones. With tuition remaining 
the same, the university will experience no 
loss of revenue. 


COMBINED STUDY 
It seems likely that universities will be 
able to combine on-line instruction 


with on-campus instruction to provide 
improved courses. Daily on-line instruction 
could be supplemented by on-campus 
instruction—perhaps one or two Saturdays 
per month. Another intriguing possibility 
would be letting on-line students com- 
pete for on-campus scholarships to com- 
plete their studies. On-line interaction 
with prospective students might also 
permit both students and universities to 
make better choices in the admissions 
process, 


THE BIG STEP 

We urge universities to offer credit courses 
through computer conferencing in order 
to test the limits of the medium and to 
learn how best to combine on-line and on- 
campus instruction. We believe computer 
conferencing can help preserve and ex- 
tend educational opportunity in a time of 
prohibitive costs for many students and 
many universities. If universities do this, 
they will open their curricula to millions 
of potential students—personal computer 
users everywhere. Through their com- 
puters and modems, personal computer 
users, even those located in rural areas. 
will gain access to an enormous range of 
courses. Let's hope that universities and 
accrediting associations will seize this 
opportunity to extend educational 
programs. 


—PAil Lemmons 
Editor in Chief 


Update on Availability of Listings 


This issue contains postage-paid cards 
for ordering source code listings on 
disk or in print. You can order indi- 
vidual disks or take out an annual 
subscription. While the postage-paid 
cards and our agreement with a disk 
fulfillment service will make ordering 
more convenient. they will also add to 
our costs. As a result. we have had to 
raise prices. Previously, IBM and other 
available 5 М-їпсһ disks were priced at 
$5 each, or $60 for the year. The IBM 
disks will now cost $8.95 each, or 
$69.95 for the year. Pricing for other 
available disks is stated on the order 
cards. 
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When computers get down to business, they move up to Maxell. 


maxeli. 


МЕ 2- DD 


Maxell is ready when you are 
with the newest technology 
in magnetic media. A perfect 
example is this double-sided 
342" microdisk. 


Zmaxell 


NÉ тне GOLD STANDARD 


Maxell Corporation of America, 60 Oxford Drive, Moonachie, NJ 07074 
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Referee" stops the others when you switch to dBASE III". 


RAM-resident Load all the programs you need at the 
program beginning of your workday. Releree auto- 
conflicts. matically activates and deaclivates the ones 


i "— you need according to your set of rules. 
you use CES a v ) Instantly. Invisibly. You can also use Referee to 
organizers, spe | и МА unload programs from memory—even those 


com i on K with no unload option of their own. 
enhancers or other ё 


RAM-resident programs, 
you may have already discovered 
the horror of "RAM Cram." 


RAM Cram occurs when memory- 
resident programs compete 
with each other (and with 
applications programs) lor 
contro! of your keyboard or 
other computer resources. 
it's a fierce competition that can 
cause your computer to lock up 
completely. Then you pay the 
penalty—in lost time and lost dala. 


| Referee's Sideline'" menu enables 
you to control RAM-resident 
programs from within an 
applications program! 

It's ideal lor integrated pack- 
ages like Symphony" You 
can use a keyboard 
enhancer with the 
spreadsheet module. 

Or deactivate it, enter the 
word processing module 
and activate your favorite spell 
checker. It's easy. And you never have 
to back all the way oul of the program! 
With Referee, you make the rules. 


Referee, by Persoft, is a new lype of 
software that puts you in total control of | 
your RAM-resident programs. And that A 
puts Referee in a league all its own. 

You can create your own RAM Teams™ 

for specific applications programs. 

Team Superkey™ and Sidekick" with 

Lotus 1-2-3™. Or call in Prokey™ and bench 


Referee puts an end to RAM-resident 
program conflicts. It solves a very big 
problem tor a very small price. 


It's easier to win with the Referee on 

your side. For more information, and for the 
dealer nearest you, conlact: Persofl, Ine., 
465 Science Drive, Madison, Wi 53711, 
(608) 273-6000— Telex 759491. 
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MICROBYTES 


Staff-written highlights of developments in technology and the microcomputer industry. 


Philips Working on WORMs Compatible with CD-ROMs 


Philips Subsystems and Peripherals (New York City) is working on a new type of write-once 
read-many (WORM) optical disk drive that will be compatible with CD-ROM optical disks. 
Philips calls the new disks CD-PROMs and says that the disks will store the same amount of 
data (540 megabytes), formatted in the same way, as CD-ROM disks. CD-PROMs are more 
than a year away from commercial availability. 

Currently, most small write-once optical disks are 5.5 inches in diameter (compared to the 
4.7 inches of the CD-ROM disk) and can store only 100 to 200 megabytes per side. What 
will differentiate CD-PROM disks from standard CD-ROM disks is the manner In which the 
bits of information are stored. On a normal CD-ROM disk, the bits are stored as pits in the 
medium. On the CD-PROM disk, the bits are stored as phase changes in the medium. 

Philips is working on a drive that not only reads and writes the new CD-PROM disks but 
can also read regular CD-ROM disks. One problem is the sizable amount of processing re- 
quired for the error-correction techniques CD-ROM disks need (see May BYTE. page 164). 

Another problem is that CD-PROM disks are more delicate than CD-ROM disks, which are 
relatively impervious to normal wear and tear. Philips is proposing to other manufacturers a 
disk cartridge designed to protect CD-ROM and CD-PROM disks. 

The CD-PROM drives may be useful for archival purposes or for publishing large amounts 
of information in small quantities—that is, quantities not cost-effective for regular CD-ROM 
publishing. Another possible application will be for companies that want to test prototype 
CD-ROM disks before mass-producing them. 

The cartridge for the CD-ROM disks will probably be introduced at the Fall COMDEX 
show. Samples of the CD-PROM drives will probably not be ready until the second half of 
next year. Production units will most likely not be available until 1988. Philips expects the 
drives to cost less than $1000, and the disks somewhere under $100. 


The Terabytes Are Coming, the Terabytes Are Coming 


Remember when a gigabyte was an unbelievably large quantity of data? Well, now a Dutch 
company named DOCdata is planning an optical tape drive that can store | terabyte—that's 
1000 gigabytes—of data. The device, called the DOCwheel, uses 128 optical data cassettes 
arranged in a wheel; it has a footprint of approximately 3 square feet. The DOCwheel will 
supposedly be able to access any file on any cassette in an average time of 10 seconds. 

Each cassette is approximately the same size as a standard audio cassette, measuring 4.4 
by 2.2 by 0.6 inches. With a data capacity of up to 8 gigabytes, the cassette's ratio of data 
capacity to volume is said to be 30 times that of an optical disk. For durability the cassette 
has a steel casing and is hermetically sealed to keep out dust. 

The DOCwheel and the smaller DOCreader, which can read only one cassette, are de- 
signed to be used with large systems and will be plug-compatible with existing magnetic 
tape drives, DOCdata said. Although the system uses write-once optical tape, DOCdata does 
not think this will be an impediment, since most magnetic tape is used in a similar way (that 
is, magnetic tape is written on once and might later be recycled. but it is rarely updated). 

Both devices are scheduled to be available commercially in 1987. DOCdata NV. can be 
reached at PO. Box 1021, Maaskade 11, 5900 BA Venlo, The Netherlands, (0) 77-544100. 


Colorado Crystals Changing Face of Display Technology 


A new type of liquid-crystal device has been designed by a physics professor at the Univer- 
sity of Colorado in Boulder and a colleague from Sweden's Chalmers Technical University. 
The device, called an electro-optic light valve, uses a ferroelectric liquid crystal between 
closely spaced glass plates. It's described as being much faster than liquid-crystal light 
valves currently in use. In large arrays, the ferroelectric crystals can provide display screens 
that have inherent memories. 


{continued} 
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The Colorado professor. Noel Clark, says that when voltage is applied, the valves change 
color in less than a microsecond. According to Clark, who with Sven T. Lagerwall has 
patented the technology. the crystals provide a high-speed electrically operated light valve 
with built-in memory. 

Clark said that because the technology offers very fast switching times, it could be used in 
shutters that respond in less than a microsecond, in high-speed switches for fiber optics, 
and in optical modulators. Another possibility Clark cited is optical printers, which he called 
"fast and inexpensive enough to make laser printers obsolete." 

Along with David Walba, a chemistry professor who helped synthesize the new crystals, 
Clark set up a Boulder-based firm that's selling the ferroelectric crystal materials. 


GaAs Chip Passes Test As Microprocessor 


McDonnell Douglas (Huntington Beach, CA) has built a gallium arsenide chip for use as a 
microprocessor and claims it's the first such chip to be tested successfully. The MD2901 
"contains the logic elements to process information, not just to store it,“ said Bill 
Geideman, microprocessor program manager at McDonnell Douglas. "lt would form the 
brains of a gallium arsenide computer." Gallium arsenide as an IC material is noted for its 
speed, resistance to natural radiation, and use of less power than silicon chips. 

Geideman said the new chip, a bit-slice processor, is "tested and fully functional." It 
emulates the AMD2901 and could run the same software. The 4-bit chip measures one- 
eighth inch square. contains 1860 transistors, and uses 135 milliwatts of power. 

Geideman said he hopes to assemble a 16-bit computer using the new architecture and 
several other chips. The company said it is developing a 32-bit GaAs microprocessor. 


And Jessica Had Amnesia, and Dorian Really Wasn't 
Dead, and... 


A computer science professor at Columbia University (New York City) is working on a pro- 
gram designed to generate plot outlines for soap operas. The program. called Universe, can 
currently generate only a few outlines. But professor Michael Lebowitz thinks he can get 
the program to generate a significant variety of plots by expanding its knowledge base to a 
size approximately two orders of magnitude larger than its present dimension. 

To design the program. Lebowitz monitored one soap opera, "Days of Our Lives,” and 
noticed some patterns. For example, there is usually some force keeping lovers apart. In a 
two-year period. Lebowitz counted three dead spouses who turned out to be alive, four 
lovers who died (at least temporarily), and three lovers who contracted some type of 
disease (one of which, of course, was amnesia). 

Universe is being written in LISP and is now running on a DEC 20 mainframe, although 
Lebowitz says it could easily run on an IBM PC AT. Lebowitz predicts that the program will 
probably not replace scriptwriters but says it may be useful as a scriptwriter's assistant. 


Nanobytes 


An industry source who recently dissected IBM's 3%-inch external disk drive (introduced in 
April and available for the PC, PC XT, and PC AT) says the drive itself is a 2-megabyte drive, 
from Alps Electric USA. that could be formatted for as much as 1.4 megabytes of data. in- 
stead of its current capacity of 720K bytes. This leads to speculation that a new version of 
PC-DOS will enable users to exploit the full 1.4 megabytes, which would provide incentive 
to switch from 360K 54-inch drives to the new microfloppies. ... Phoenix Technologies 
Ltd. (Norwood, МА) and Interactive Systems Corp. (Santa Monica, CA) have agreed to 
jointly develop software designed to provide a “virtual” PC environment under UNIX 
System V version 3.0 for computers based on the Inte! 80386 microprocessor. The V86/ix 
{an internal name) software would allow PC-compatible DOS applications to run as a task 
under UNIX without modification. . .. The Association of Independent Microdealers 
(Peoria, IL) has formed a special interest group called the Computer Musicians Cooperative, 
aimed at bringing together computer dealers, music dealers. manufacturers. and people 
who are interested in computer music. ... The U.S. Naval Observatory (Washington. DC) is 
planning to put out a disk of astronomical information for professional and amateur star- 
watchers, navigators, meteorologists, engineers, and other people who want to know what's 
happening in the heavens. The Floppy Almanac will run on MS-DOS machines. . . . NSI 
Logic Inc. (Marlboro, MA) has integrated five graphics standards on one chip. The user- 
programmable EVC (Enhanced Video Controller) -315 can emulate the Color Graphics 
Adapter, the Monochrome Display Adapter, the Enhanced Graphics Adapter, the Hercules 
Graphics Controller, and the Professional Graphics Adapter. 
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When you buy a Ven-Tel modem, you buy 12 years of well thought 
out, innovative technology that's custom-tailored to your needs. 

Like the PC Modem Half Card; the first modem ever shrunk to 
fit into a short slot, so you'd have another long slot for more memory 
or other functions. 

And our“pre-fitted” 2400 baud modem— 
the only 2400 that lets you double your 
transmission speed without reconfiguring 
your PC, buying new software or 
changing switches. 

Another thing: other modems 
have 300 or so working compo- 
nents, ours have 70. That means 

they use less energy and generate 

less heat—the main cause of PC 
malfunctions. 

Fven so, we back every Ven-Tel 
modem with a free five-year warranty. No 
other major manufacturer even comes close. 

So when the Ven-Tel modem you buy off the shelf seems 
like it was custom made for your office, don't be surprised. It was. 


ете! 


Modems 


Our free 24-page booklet, "How To Select The Correct Modem;' contains specific information 
about our full line of modems. To request your copy, call 800-538-5121. In California, call 
408-727-5721. 
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40 Megabyte Capacity BACKUP" Tape System. 


Irwin has raised tape backup to a capac- 
ity of 40 megabytes. And, just as with 
Irwin's 10 and 20 megabyte systems, the 
micro cartridge is so small, it fits easily 
in a shirt pocket. This new 40 megabyte 
system provides all of the features and 
advantages that have made Irwin 
BACKUP™ Tape Systems the best selling in 
the microcomputer industry. Here's why! 


Irwin's Complete and Friendly Software 
makes backup convenient and easy to 
use. Menu driven, Irwin software per- 
mits unattended backup of your entire 
disk or only specific files you select. 
Interchangeability ts Assured 

by Irwin’s patented SERVO™ track fol- 
lowing feature. Your Irwin Micro Car- 
tridge can be accurately read on any 
computer equipped with an Irwin 
BACKUP™ Таре System. 

Irwin's EC/TAPE™ 

provides automatic error correction. 
This eliminates the need for verification 
and assures you of data integrity. 


Extremely Affordable, 


less than $1,000*, the Irwin 40 megabyte 
BACKUP™ System more than pays for itself 
the first time it is used to restore data. 
Designed Specifically to protect 
information stored in microcomputers 
equipped with hard disks, each Irwin 

10, 20 and now 40 megabyte system 
includes models for internal mounting 
drive or external plug-in. Irwin 
BACKUP™ Systems are designed for IBM 
PC/AT IBM PC/XT and most popular 
compatibles. 

Now there's 40 megabyte protec- 
tion that is easy to use and affordable. 
Why take unnecessary risks? Call 
1-800-ВАСКОР 1 or visit a leading 
computer store for a " hands-on" 
demonstration. 


MAGNETICS 


*Sugpestes retail prer 


' Imin Magnetics, Bos 7639 
Ми. Prospect, IL МИИН 
|. ВШ, BACKUP 1 
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HILBERT CURVES MADE SIMPLER 
Thank you for June's Programming Insight, 
"Hilbert Curves Made Simple." | was not 
familiar with these elegant designs. It 
seemed to me, however. that the Hilbert 
curve would lend itself to simpler. more 
self-evident instructions in the Logo lan- 
guage rather than in BASIC. 

After reviewing Michael Ackerman’s ar- 
ticle, | sat down with Apple Logo II and 
taught the turtle that Hilbert curves. 
regardless of complexity, were simply 
right-hand curves and left-hand curves that 
alternate in a constant, recursive pattern. 
| carefully explained to the turtle that 
these curves could be generated with only 
three procedures and two variables: 


TO HILBERT :ORDER :SIZE 
PENUP 

SETPOS [-125 115] 
SETHEADING 180 
PENDOWN 

CURVRIGHT :OROER 

END 


TO CURVRIGHT :ORDER 
IF ORDER = 0 [STOP] 
LEFT 90 

CURVLEFT :ORDER - 1 
FORWARD ‘SIZE 

RIGHT 90 

CURVRIGHT :ORDER - 1 
FORWARD :SIZE 
CURVRIGHT :ORDER - 1 
RIGHT 90 

FORWARD :SIZE 
CURVLEFT :ORDER - 1 
LEFT 90 

END 


TO CURVLEFT :ORDER 

IF :ORDER = 0 [STOP] 
RIGHT 90 

CURVRIGHT :ORDER - 1 
FORWARD :SIZE 

LEFT 90 

CURVLEFT :ORDER - 1 
FORWARD :SIZE 
CURVLEFT :ORDER - 1 
LEFT 90 

FORWARD :SIZE 
CURVRIGHT :ORDER - 1 
RIGHT 90 

END 


The first procedure, HILBERT. tells the 
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Figure |: Hilbert curve with Logo. 


turtle where to start and that the largest 
pattern will be that of a right-hand curve. 
The other two procedures (CURVRIGHT 
and CURVLEFT] show the turtle how to 
make right- and left-hand curves and 
where to make the little side trips. 

The symmetry of the curve is suggested 
in the palindromic nature of the two 
mirror-image procedures. The swapping of 
right and left turns is built in. Even to 
those unfamiliar with programming, this 
Logo program conveys how complex 
designs {like figure 1 above) can be 
generated by a few simple, understand- 
able instructions. 

Mark D. WIDOME 
Hershey, PA 


IN DEFENSE OF AMIGA 
Much of the “discussion” about popular 
personal computers approaches the fer- 
vor usuaily reserved for religion (and com- 
puter languages). While it is not my inten- 
tion to turn BYTE readers into Amiga con- 
verts, the misinformation in Ronald Miller's 
comments in the June Letters column 
("Putting the Amiga to Good Use," page 
14) cries out for clarification. 
Specifically. Mr. Miller: 
е Based his opinions on a conversation he 
had with one dealer. | know a dealer who 
worships the Osborne | and has little use 
for anything else. 
e Concludes that the IBM PC's 8087 chip 
is faster and more precise for numerical 
work than the 68881. BYTE readers should 
keep in mind that the 68881 is to the 


68000 what the 8087 is to the 8088. 
Would it be fair of me to say that the 
68881 runs rings around the 8087 [or ac- 
curacy and speed? Astute readers will also 
notice that the IBM PC does not come 
with the 8087. In both machines the math 
coprocessor is an add-on. 

e Worries about RAM glitches corrupting 
his data. While this is not a meritless con- 
cern, it is minuscule compared to the pos- 
sibility of a "bad bit" (or worse) on your 
disk, where far more information is stored. 
Memory errors seldom happen: disk er- 
rors happen too often. It is much more 
critical to have a file system that helps 
you recover from disk errors. AmigaDOS 
may well be the most secure file system 
on any personal computer, just for this 
reason. 

A recent experience comes to mind: | 
was compiling a program on the Amiga 
while a friend sat next to me using an IBM 
XT. As | got up to stretch. | inadvertently 
kicked the power strip where the two com- 
puters were plugged in. flickering power 
off for a split second. The XT monitor 
flashed, then the machine rebooted itself. 
The Amiga monitor flashed. Period. The 
disk drive kept on spinning. and the com- 
pile finished normally. Which machine do 
I want to keep my database on? 

* |s amazed at how bad the 80-column 
text is and suspects that a font change 
would fix that. Correct. In fact, the Amiga 
fonts are not generated by a character 
generator chip; all fonts are changeable. 
The Sidecar (Amiga PC-compatible add- 
on) font looks just like the ІВМ PC font. 
for example. 
* Rules out the machine as a word pro- 
cessor because it does not have mono- 
chrome video output. | don't now how this 
(tontinued) 
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Because BYTE receives hundreds of letters each 
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INTRODUCING THE $1495 Ax STAR 


Looking for a lower priced, higher 
quality PC/AT compatible than our new 
Ax*Star"is like looking for a needle in 
a haystack. You're more apt to come up 
with a case of hayfever. 


AxStar gives you features you 
wont get from any other vendor. Not 
IBM. Not Compaq. Not even those for- 
eign manufacturers. Features like a 220 
watt power supply, eight available ex- 
pansion slots and "network ready" 
multi-user operation. All for only $1495. 
And that price includes a 1.2MB dis- 
kette drive, 512KB memory, a fixed 
disk/diskette drive controller, a tactile 
feedback keyboard (you'll love it!) and a 
6/8MHz switch /software selectable 
80286 CPU. 


Best of all, A*Star is quality built 
right here in America by Wells Ameri- 
can Corporation - an American Stock 
Exchange manufacturer. So now you 


can buy with confidence from a vendor 
you can trust, just like you've trusted 
IBM. And you'll get a genuine, top qual- 
ity product (not a cheap imitation) for a 


price even less than those "questionable" 


mail order clones. And if that's not enough, 
it's all money-back guaranteed! 


The $1495 Wells American А Star.™ 
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А PCIAT FOR ONLY $1495? 

THAT'S NOTHING TO SNEEZE AT! 

(Hurry! This offer ıs limited.) 

О l'm ured of sneezing! Have someone сай 
me immediately to take my order: 

O Ax Star sounds terrific. Tell me more. 

Name: 

Company: 


^ Wells American 


VW 803/ 796-7800-TWX 510-601-2645 
Sunset Boulevard - West Columbia, SC 29169 
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Com patibility 
The POWER SYSTEM?" from PECAN has set a new standard for comprehensiveness in program 
development environments that you won't find anywhere else: 
PORTABILITY: Whether you're an ardent beginner or a seasoned pro, THE POWER SYSTEM lets 
you design software that can run on virtually amy mini or micro without having to rewrite the program. 


The program you write on one computer will operate on another— evan if the two hardware systems 
are incompatible , Your software never becomes obsolete — even if your hardware does. 


INTEGRATABILITY: The versatility and flexibility of THE POWER SYSTEM enables different users to 
exchange program modules freely with one another, even though the modules may be written in different 
programming languages. 
LANGUAGE INTERCHANGEABILITY: THE POWER SYSTEM lets you customize the modules of 
ur application in tha most appropriate of Pecan's powerful languages including UCSD PASCAL, 
SIC, FORTRAN-77, ASSEMBLER, or MODULA-2. Once you've created your multi-language program, 
the modules are linked automatically. The application then runs as if you'd written it all in one language. 


THE POWER SYSTEM FEATURES: 


e NATIVE CODE + SEPARATE COMPILATION DF UNITS • EXTENDED PRECISION ARITHMETIC 
* DYNAMIC MEMORY MANAGEMENT * EVENT-DRIVEN MULTI-TASKING + CONFORMANT ARRAYS 
* PROCEDURAL PARAMETERS • 8087 AND BCD SUPPORT (PC's AND COMPATIBLES) + LARGE FILE EDITOR 
* LIBRARY UTILITY • ON-LINE HELP SYSTEM * FILE MANAGER 


THE POWER SYSTEM Only $99.95 
For PC-DOS, MS-DOS, AMIGA, ATARI ST, MACINTOSH, RAINBOW, TANDY, STRIDE, as well as most 
popular 8/16/32 hit systems. Also available in VAX, UNIX, PDP-11 OS's & others. 


THE POWER SYSTEM includes tha language of your choice: UCSD PASCAL, MODULA-2, BASIC, 
ASSEMBLER and FORTRAN-77. Choose an additional language for only $79.95. Buy three and we will 
send you a fourih one FREE! 


To custom-tailor software, PECAN offers such programming tools as: 


CROSS-ASSEMBLER/NCG PACKAGE...... $79.95 SOFTEACH TUTORIAL................. 349.95 
KEYED SEQUENTIAL ACCESS METHOD. . . $59.95 —  MENUMAKER..... Userssessuseveonsva $49.95 
CODE ОРТІМІ2ЕЋ.,................... $59.95 — PROGRAM ANALYSIS TOOLKIT.......... 359.95 
SYMBOLIC DEBUGGER................ $59.95 SORT ШТІШТҮ..,....................959.96 


Write for complete list of development alds. 


ATTENTION CORPORATIONS: Call and ask about our training seminars. 
SCHOOLS: Special Educational Discounts 


NOT COPY PROTECTED талу Am NA ш 
Mail Your Check Or Money Order To: = En таш 
M wth م‎ Systems, Inc. чыгы ағ СШ 

1410 - Sireet 

Brooklyn, New York 11218 The UCSD Pascal Company 

(718) 851-3100 Credit Card Orders 

ITT TELEX NUMBER: 494 8910 Call Toll Free 1 -800-63-P ECAN 
COMPUSERVE CODE: 76703,520 (NYS) 1-800-45-PECAN 


Please add $2.50 for shipping within the US. Foreign orders add $10.00 and make payment by band draft 
payable in US dollars on US bank New York State residents add appropriate sales tax. 


UCSD Pascal is a trademark of The Regents of University of California. 
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could help. I am typing this letter on the 
Amiga, which (at the moment) has a black 
screen with amber letters (and a white cur- 
sor so І can always find it quickly. and blue 
depth-arranger icons. too. but thats 
beside the point) and a custom font. | have 
often sat here for hours and have never 
developed a headache from the display. 
A nice long-persistence monitor and my 
50-line word processor work very well 
together, thank you. 
ә Dismisses the Amiga from being a "real 
graphics" machine without explanation. 
If he means it's not a $30,000 dedicated 
graphics processor. | see his point. Similar- 
ly. Mr. Miller asserts that it cannot be used 
for image processing work because it 
does not have IK by 1K by 256 capability. 
First, no personal computer fits these 
descriptions, save those that have been 
enhanced with third-party add-on boards. 
Second, for those who can't afford to do 
"real graphics" on а 530.000 system, a 
quarter of the functionality can be had for 
5 percent of the price. Third, the fiardware 
in the Amiga 1000 doesn't have IK by IK 
by 256 capability (yet), but the software has 
always had the capability. 
è Asks the question. "What is an Amiga 
good for?" My mother asks that about all 
personal computers. For the amount of 
time and money we shovel into these 
elorified hobbies of ours, could we really 
justify them? Теп years from now we might 
come across an old issue of BYTE and 
remember what religions (machines, lan- 
guages, text editors) were then. And laugh. 
BoB PAGE 
Andover, MA 


SMALLTALK AND SPACE 
BLANKETS 

As a developer of object-oriented lan- 
guages and a Smalltalk fan. | read with 
great interest [. Ganapathy's letter in the 
June issue ("Problems with Smalltalk: 
page 24) | have to agree that Small- 
talk-80's windowing problems are signifi- 
cant and a real drawback to anyone hop- 
ing to write an application and release it 
to inexperienced users. 

Part of the problem is that getting Small- 
talk's windows to work well on smaller ma- 
chines would have required a great deal 
of optimization and recoding in machine 
language. This obviously makes the lan- 


| guage far less portable and gives pause 
| to any potential implementor. 


Another part of the problem is the na- 
ture of Smalltalk's genesis. Srnalltalk was 
developed in a research branch of Xerox 
and will never be a significant profit center. 
Since Smalltalk is hardly relevant to 
Xerox's corporate survival, there isn't the 

(continued) 
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The source of Wizar 


Throughout history 
people have sought the 
aid of wizards to advise 
and direct them through 
the mysteries of the age. 
These powerful beings 
were believed to be che 
purveyors of super- 
natural substances, the 
weavers of secret spells, 
and keepers of a magic 
lore. Today we know 
what was once magic is 
simply a combination of 
knowledge and ability- 
the ability to manipulate 
an environment and 
solve its most difficult 
problems. 


Today's wizards seldom 
make such claims to 
supernatural powers, yet 
they work their magic 
still: in global 
communications, infor- 
mation networking and 
a range of areas that 
once existed only in a 
world of imagination. 
No longer fantasy, this is 
the magic on which a 
real world now depends. 


L A 


UNIX is a registered trademark of AT&T. 


UTS is a trademark of the Amdahl Corporation. 


ranging from micros 
to mainframes. 


Ours is an age that 
demands a knowledge of 
systems software for 
computer networks, 
switching systems, expert 
systems and a variety of 


At Lachman Associates, 
Inc., we understand the 
unique position of the 


powerful operating systems professional who 
systems including the holds the secrets of this 
UNIX? operating specialized knowledge. 
system and We understand 
UTS® on g — = because of who 
machines "WM swe are: 
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Lachman Associates, Inc. 
Corporate Offices 


645 Blackhawk Drive * Westmont, IL 60559 
312 986 8840 


Ф ¢ + 


over 125 full-time 
consultants who advise 
and direct sophisticated 
technical projects for 
some of the largest com- 
panies in the world. The 
spells we weave and the 
magic we summon can 
create high-reliability 
operating systems; 
telephony products; net- 
working with TCP/IP, 
OSI, X.25, and ISDN; 
Network File Sharing 
(NFS); engineering and 
scientific applications; 
multi-processor archi- 
tecture evaluations; 
training, product 
analysis and docu- 
mentation; or still 
another environment 
yet to be imagined. 


So be advised. Wizards 
do exist. In fact you 
might be one. If not, re- 
member us. Someday 
you will surely need one. 


Equal Opportunity Employer 
Resumes accepted in confidence 


Chicago Columbus 
Denver New Jersey 
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The world's hest 
data acquisition 
software 
just got better. 
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Control Lisit Factor 
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SMERY SIATISTICS: 


Latest Value 8.2563 
Current Mea 0.357458 
Std Devistion 6.043993 
Virgen Vale 8.2881 
Maximum Value 8.4712 
lpper Limit 8.41825 
lower Limit — 8.394575 
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Rear time data owing into а Symphony spreadsheet. 


with 
LABTECH Real Time Access. 


With LABTECH Real Time 
Access you have a link between NOTE- 
BOOK and any other MS/PC-DOS applica- 
tion package. A real time link that serves 
as a data "pipeline" between the two. 

0 now you can move data 
directly between NOTEBOOK and Lotus 
1-2-39, Symphony®, Ashton-Tate's 
dBASE IIe, MathSoft's MathCAD™, or 
other spreadsheets, data bases, statisti- 
cal ee systems, or programs that 


you же. 

you already own LABTEGH 
NOTEBOOK” you're probably already 
thinking of new ways to use it with Real 
Time Access. If you don't have NOTE- 
BOOK now, you have one more reason to 
invest im it. 

Find out more about LABTECH 
NOTEBOOK, the accepted standard in 
Data Acquisition software, and LABTECH 
Real Time Access, the ultimate option. 
Call or write Laboratory Technologies 
now for complete information. 


LABTECH software is compatible with: 
IBM PC, XT, AT, compatibles 


LABTECH NOTEBOOK works with Instrumentation 
Interfaces (rom: Acrosystems, Action Instruments, 
Advanced Peripherals, Analog Devices, Anasco, 
Burr-Brown, Coulbourn Instruments, Cyborg, Data, 
Datatek, Data Translation, Datel, HanZon Data, IBM, 
ICS/Action, Interactive Microware, Interactive Struc- 
tures, Keithley, Metrabyte, Microhybrid, Micro Star 
Laboratories, National Instruments, enr Engineering, 
Scientific Solutions, Strawberry Tree and Taurus. 


Laboratory Technologies Corporation 
255 Ballardvale Street, Wilmington, MA 01887 
(617) 657-5400. 
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same kind of motivation to support the 
language with new releases. I'm sure 
Smalltalk is extremely important to the 
group at PARC, but their raison d'étre is 
research, not technical support. 

This may also explain why so little em- 
phasis was placed on "cosmetic" issues 
such as clean. fast windowing. It seems 
that more attention has been given to the 
underlying elegance of the language than 
to the external features. Many of the win- 
dowing problems have been addressed in 
Smalltalk systems used internally at Xerox. 
As of a couple years ago, however, these 
fixes had not been applied even to the sys- 
tem used for demonstrations. 

Ironically, Smalltalk is the system that 
popularized windows in the first place. 
Now that windows are hot, Smalltalk has 
been outclassed by hungrier, more profit- 
minded competitors in the commercial 
marketplace. Nevertheless, we all owe 
Smalltalk and Xerox PARC a tip of the hat 
for many innovations that are just now 
finding their way into the mainstream of 
personal computing. І suppose it's kind of 
like NASA and space blankets. 

CHARLES B. DUFF 
Evanston, IL 


LiNKING DATA FLOW WITH 
DEVILED HANDS 


| |. found "Linking Data Flow and Functional 


Languages" (by Chris Hankin, David Till, 
and Hugh Glaser, May) enlightening, but 
| had trouble getting used to the notation 
used in the data flow diagrams. To make 
reading data flow diagrams easier for 


novices like me. | would like to suggest re- 
placing the symbols used in the article 
with more informative icons. 

Figure 2 below shows the symbols for 
the basic operators and the apply node. 
I designed the icons to make the point that 
they can make learning easier. 

STEVE METSKER 
Portland. ME 


ITERATIVE VS. NONITERATIVE 
INVERSION 

Several correspondents have pointed out 
something to me that should have been 
made clear in my article ("Inversion of 
Large Matrices," April) and was not; name- 
ly. for serial processing—meaning home 
computers—any iterative method of 
matrix inversion, such as Pan-Reif, is far 
inferior in speed and memory economy 
to established noniterative inversion-in- 
place methods such as Gauss-lordan. 
Computations sent to me by Alfred Allen 
of Victoria College in Victoria, Texas, for 
example, show a speed advantage of the 
latter methods using compiled BASIC. 
over the program ! gave using interpreted 
BASIC. by factors of 20 to 40 or even 
more. 

To exploit the Pan-Reif "breakthrough." 
one has to be serious about needing 
speed in the inversion of very large 
matrices. This means investing sizable 
sums of money in parallel processing 
hardware. 

On consulting the references | gave, one 
finds the following: Let Min) be the 

(continued) 


value generator 


Figure 2: Truth, Falsity, the basic operators, and the apply node. 
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AST-3G" 
DOMI MEGA f. eee : 
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A lot of EGA boards bundle together IBM* EGA, 
MDA, CGA and Hercules" modes, whether you 
need them or not. And like it or not, you pay for 
them. AST-3G offers something a little different— 
customer's choice. 


Optional CGA, Hercules, MDA Modes. Buy 
AST-3G's super EGA graphics solution today, and if 
you don't need compatibility with Hercules, CGA 
and MDA, you don't have to buy it. If you change dizi | 
your mind later that's okay too. Upgradeability is Ма + ыма 
just a chip away using the AST Plus Enhancement Kit. | 


Easy Upgradeability. The Plus Enhancement 
Kit makes the upgrade to CGA, Hercules and MDA 
modes a simple matter of just snapping a chip into 
the AST-3G board. And for you corporate buyers, 
here's your chance to mix and match several boards 
according to your needs. 

AST-3G Is Feature Perfect. With or without the 
Plus Option, AST-3G offers high-resolution 640 x 350 
graphics, full-spectrum color capabilities, high- 
quality text and across-the-board compatibility with 
all your applications, including business/presenta- 
tion graphics, CAD/CAM, graphic arts and desktop 
publishing. AST-3G virtually translorms your PC 
into а presentation medium to create, preview and 
present clear clean, crisp text and sizzling graphics. 

Graph-In-The-Box" Software 
Included. You can produce a variety of 
sharp, colorful charts from spread- 
sheets, word processing, database 

programs and more using this revo- 

lutionary RAM-resident software 

we've included. Graph-In-The-Box 

captures data from whatever program 
you are running and generates a chart on the spot, 
without ever leaving your applications program. 


Enhanced Graphics Adapter (ЕСА) Mode 


Соја тарика Adapier (CGA) Mode 


Hercules Graphics Mode 


Monochrome Display 
And Printer Adapier (MOA) Made 


Introducing AST-3G Plus 


Upgradeability Is 


A Chip Away. | 
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Give Yourself An Option With AST-3G. For 
more information contact your local AST authorized 
dealer, or call our Product Information Center 
(714) 863-1480. AST Research, 2121 Alton Ave., Irvine, 
Ca. 92714. TWX: 753699 ASTR UR. 


AST 


RESERRCH INC. 


AST-36 trademark of AST Research, [c 
ТИМ registered otdentark of faernanenal 
Dusiress Machines Hercules trademark 
ef Hercules Graphic Products, Inc. Старі 
In-The-Box trademark of New England 
Salim, Copyright 41966 AST Research, 
Ine AU nghi reserved 
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The PlusIs OnUs 


| Mail in this coupon to AST today, and you will receive | 


an AST-3G Plus Enhancement Kit absolutely free | 
(a $75 value). The kit provides CGA, Hercules and 
MDA compatibility on your AST-3G. | 


LJ Please send me a free AST-3G Plus 
Enhancement Kit. 


Û Please send me more information on the AST-3G. 


Title 


Company 


Address 
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number of parailel processors required to 
multiply two m x na rational-number 
matrices in total time of the order of the 
logarithm of n. written Ojlog n). Prior to 
Pan-Reif. the most efficient known 
algorithms for inverting a nonsingular n x 
n matrix required O(log?*n) time and Min) 
х n! processors. Moreover, all known al- 
gorithms of this "polylog-time" type were 
unstable—that is, they required calcula- 
tions of perfect precision to yield any 
results at all. 


The Pan-Reif algorithms, of which i gave 
a sample. are stable and forgiving of low- 
precision arithmetic and run in Oflog?n) 
time with Mim) processors. provided the 
matrix is not too poorly conditioned. The 
requirement is that the number denoting 
the "condition" of the matrix be less than 
п“ for some constant & The elements of 
the inverse matrix are obtained with 
relative precision 27, where t = f" for 
some constant Ё. It should be added that 
fast multiplication methods are involved—| 


FoxBASE wins the dBASE race! 
643 times faster than dBASE III PLUS 


New FoxBASE+ sweeps the field: runs 2.26 limes 
faster than Clipper, 6.69 times faster than dBCOMPILER, 
and 10.86 times faster than dBMAN! And FoxBASE 
compiles programs up to 60 times faster than other 
compilers. 

The others aren't even clase! 


New FoxBASE + is Lotally compatible with dBASE 1 PLUS 
as is original FoxBASE with dBASE Il. No changes in 
your present programs, databases, screens, or reporis! 
Though FoxBASE is a super-fas! compiler, it offers the 
familiar, user-friendly interactive features of dBASE and 
the full power of “dot prompt” mode plus many signil- 
icant enhancements. 

FoxBASE is available in single and 
multi-user versions for MS-DOS, 
| XENIX, UNIX, many net- 
T works, and other emi- 
ronments. 
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Best of all, FoxBASE is economical. Single-user FoxBASE 
cosis just $335, multi-user FoxBASE $895**—no malter 
how many workstations you have. 

So call (419) 874-0162 now, and ask for a copy of our 
detailed benchmarks. After all. . . 


Nothing Runs Like a Fox. 


Fox Software 
27475 Haliday Lane, Perrysburg. OH 43551 
(419) 874-0162 Telex: 6503040827 


Y 


FoxBASE + | 
пин dBASE — Y 
programs 64] AN 
limes lener than — 19 
dBASE HI PLUS. 
on ттщ " 
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presume in hardware. 

Needless to say. any polylog-time algo- 
rithm is much faster than any power-of-n- 
time algorithm for large enough n. So. we 
are speaking of exciting progress from the 
standpoint of, say the Department of 
Defense, which may not care what it costs 
to invert large matrices of data on incom- 
ing enemy missiles. BYTE readers are not 
in this category. Still. for anyone interested 
in iterations, it is intriguing to watch the 
algorithm at work—struggling away. 
gradually overcoming its difficulties ... 
so much like the human mind at work on 
a problem that one is tempted to view the 
"thinking" process as some sort of 
iterative algorithm. 

My intent in assigning both plus and 
minus entries to the random-entry A- 
matrix to be inverted was to show that the 
Pan-Reif method works for any real- 
number entries and is not limited to those 
of one sign. Incidentally, the REM at line 
130 of my listing | is misleading in its ref- 
erence to an alleged need to “input nor- 
malized data” in case a user-supplied 
matrix is to be inverted. Any real numbers 
can be input—they need not be normal- 
ized. In reference to numerical checks on 
the inversion. line 250 of the listing assures 
that no entry of the difference between 
the identity matrix and the matrix prod- 
uct Bx A for ВА”! exceeds in magnitude 
some chosen small number—be it called 
a criterion or a tolerance. The routine at 
lines 500 to 610 makes a similar check for 
the reversed-order product A x B. | am in- 
debted to a former BYTE technical editor, 
Tom Clune, for the latter refinement. 

THOMAS E. PHIPPS Jr. 
Urbana, IL 


CRT RADIATION 
| am writing in response to the letter from 
William б. Nabor { CRT Are Safe," May, 
page 24). As Mr. Nabor correctly asserts. 
CRTs do not emit significant amounts of 
ionizing radiation. They do. however, af- 
fect the concentration and trajectory of 
ions (charged particles) in the vicinity of 
the screen. The relative concentration of 
positive and negative air ions is known to 
have physiological effects on humans and 
animals. High concentrations of positive 
ions can cause irritability. increased sus- 
ceptibility to respiratory infections. and 
fatigue. These etfects are seen on a large 
scale during certain weather phenomena 
that increase the concentration of positive 
ions in the air. such as the Santa Ana wind 
in California or the Witch Wind in israel. 
for example. 
The positively charged screen of the 
CRT creates a region of high positive ion 
(continued) 


D Iscover new dimensions 
in PC graphics with Houston 


Instrument's “РС Pens"—a family 
of desktop plotters that allow you 
to add brilliant color and clarity 

to your presentations. 

Starting at $699,* these compact 
plotters produce professional graphics 
that dot-matrix printers simply can't 
match. With sharp resolution, HI's 
PC Pens give you countless graphic 
choices — a variety of pen types 
(felt tip. hard nib, and drafting), 
plotting media (paper, vellum, and 
transparencies), and special firmware. 

Whether you're producing sales 
graphs, creating CAD drawings, 


or charting household finances, 

these plotters complete the picture 

on 8^ x II or 11 x 17 inch formats. 
Choose from Houston Instrument's 

single-pen DMP-40, the four-pen 

PC Plotter series, or the impressive 

eight-pen DMP-29. Each features 

a standard RS-232-C compatible 

interface and Houston Instrument's 

built-in DM/PL™ language, making 

each one immediately compatible with 

most microcomputers and hundreds 

of software packages. And each is 

remarkably reliable and simple to use. 
For more information and the name 

of the distributor nearest you, call 

Houston Instrument at 1-800-531-5205 


(512-835-0900 if in Texas) or 

write Houston Instrument, 8500 
Cameron Road, Austin, Texas 
78753. In Europe, contact Houston 
Instrument, Belgium NV., 
Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel.: 32-(0)59-277445, 
Tix.: 846-81339. 


*U.S. suggested retail price for PC595 model plotter, 
Pricing subject to change. DM/PL is a trademark of 
Houston Instrument. 
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flux, in which the user's face is generally 
immersed. This could affect the health of 
users who are sensitive to ion concentra- 
tions. A grounded screen positioned in 
front of the surface of the CRT will reduce 
the flux of ions in the vicinity of the user. 
| have not seen the advertisement to 
which Mr. Nabor refers. but | suspect that 
the advertisers have confused the terms 
“ionizing radiation" and "ions 
WILLIAM L. COBB 
Melrose, MA 
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EASY C: IS THE EASY WAY 
THE BEST WAY? 
| much appreciate your continuing interest 
in the C language and the high caliber cf 
BYTE's articles on C. 

In "Easy C" (which appeared in the May 
BYTE), Pete Orlin and John Heath describe 
a set of mnemonic replacements for cer- 


tain C operators. keywords, and syntactical : 


elements. The intent was “to produce a 
version of C that is quicker to learn and 
apply.” 


"When Teradyne's 
Financial Systems 
Group needed DEC" 
terminal emulation 

| software we 

chose VTERM." 


тай 
LJ ка. 


VTERM/220 
Quality makes 

all other DEC 
terminal 
emulators 
obsolete 


Over 35,000 demanding profes- 
sionals, like Teradyne's Gregg 
Prescott, have recognized VTERM's 
superior quality. 

Now this same VTERM quality is 
available in Coefficient's powerful 
new emulator, VTERM/220. 
Features include: 

* Plug compatible VT220 emulation 
with 132-column support and 
optional Tektronix™ 4010/4014 
graphics. 


* Extensive file transfer system offering KERMIT, XMODEM 
and our VTRANS protocol with VMS™ RSX1] M/M+™ RSTS/E™ 


and UNIX™ software. 


* Host data capture on PC with conversion to Lotus® 1-2-39 


Symphony? and dBase® 


* "Hot Key" toggle between host session and PC DOS. | 
Call us today at 212-777-6707 ext. 190. 1 


Trademarks DEC. VMS, ASTSIE AGH 11 мом , Digital 
Ебилрятийрп Corp.; Takronin. Takoranik. Inc., Lotus, 1-2-1. 
Symphony., Lotus 

UNIX, АТАТ, Gall Labor Mone 
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Corp i dax. Agnton. Tata, 


Coefficient 


Coefficient Systems Corporation 
611 Broadway, New York, N.Y. 10012 


Inquiry 68 


This approach is undesirable for severa! 
reasons: 


A programmer who learns Easy С will 
not be literate in standard C and will not 
be able to read fluently in the C literature. 
Does not communication require adher- 
ence to accepted rules of style (in this case 
the rules of standard Cy? Is it not wrong 
to teach, "As with any question of style. 
subjectivity is the rule"? Should not 
changes in an established language be 
made cautiously, as the ANS! group is 


doing? 


A program written in Easy C is difficult 


` | to read PERIOD Uppercase characters 


draw the eye to keywords COMMA oper- 
ators COMMA and delimiters COMMA so 
moving the focus of attention away from 
the principal content of statements 


| PARENTHESIS variables COMMA func- 


tions COMMA values COMMA etc 
PERIOD PARENTHESIS PERIOD In the ex- 
amples given in figures 5 and 6 PAREN- 
THESIS pages 146 and 148 PARENTHESIS 
COMMA it may be easier to follow the 
flow of the program in Easy C COLON but 
does not the eye of the reader more readi- 
ly find the variables and see the opera- 
tions upon them in something written in 
standard C QUESTION MARK If you 
doubt this COMMA try to scan for infor- 
mation a paragraph such as this COMMA 
in which punctuation EM DASH period 
COMMA comma COMMA etc PERIOD 
EM DASH is replaced by uppercase 
words. 

A major attraction of the C language is 
its clarity One can generally understand 
at first reading uncommented C code writ- 
ten by another programmer. Heavily com- 
mented FORTRAN and BASIC can be un- 
readable, even for the coder after a bit of 
time has gone by. As illustrated in the 
preceding paragraph, the introduction of 
uppercase mnemonics reduces the clari- 
ty of the C language. I am sensitive to this. 
perhaps because of having been com- 
pelled awhile ago to write a filter that 
helped maintain sanity by converting, 
back to standard C. code written in a ver- 


| sion of C like Easy C. 


An aesthetic point: | believe that much 
of the visual beauty of C code is lost 
when uppercase words replace sparse C 


| tokens. 


The use of #define statements to allow 
mnemonic replacements of standard C 


| operators is found occasionally in the C 


literature, and the excellent Van Nuys 
Toolkit, placed in the public domain in 
1983, was written in an Easy C-like dialect. 
Such attempts to change the form of C 
have not met with general acceptance. 

(continued) 


Inquiry 179 for End-Users. 
Inquiry 180 for DEALERS ONLY. —> 


The Word is Out... 


| | It’s going to break your 
heart if you already 
own a PC. 


Starts from 


background non-glare screen and a tilt 
and swivel base for easy viewing. The 
multi-function display card provides 
an IBM PC compatible interface for 
a monochrome display with 
Hercules compatible graphics or 

a RGB color graphics display. 


JC LIPS is also available with 
high speed 20 MB hard disk 
with 2K cache buffer memory 
controller, Enhanced Color 
Graphics display adapter, high 
resolution RGB color monitor, 
local area networking controller, 
and more. These options can be 
added at any time, and with the 
The systemboard has 256K of features we supply as standard, it 
RAM, expandable to 640K, a | will be a difficult system to 
built-in floppy disk controller, = _ - — — outgrow. 
a socket for a high speed floating 
point processor, and 8 I/O expansion slots. Also 
included as standard on systems are 360K floppy 
disk(s), a serial interface, a parallel printer interface, a 
battery backed-up clock, a keyboard, and a 135 Watt 
power supply, capable of handling all of this plus any 
accessories you may add later. 


JC LIPS’ display system includes a quality 14” high 
resolution monochrome monitor, with a dark 


JC LIPS provides a new experience in 
personal computing. Our third generation 
personal computer brings you technological 
advancement and features which have not 
been possible in the past. It runs all 
popular IBM PC software 2 to 4 times 
faster than other compatibles. It will 
impress you with unsurpassed 
performance and cool reliability. 
Best of all, it is available to you at 
an affordable price. 


JC LIPS features the 
advanced-technology CMOS 
NEC V40 processor running at 8 
MHz with an equivalent 
throughput of at least 9.5 MHz. 


NOW the word is out. Another superb product is 
available from the high-performance, multi-user systems 
company, JC Information Systems. 


JC INFORMATION SYSTEMS 
161 Whitney Place 

Fremont, CA 94539 

—— = (415) 659-8440 TWX 910-381-7041 


IBM, PC, and AT are trademarks of International Business Machines Corporation. NEC and Май are trademarks of NEC Flectronies tne, 
Hercules is a trademark of Hercules Computer Technology, JC LIPS is à trademark of JC Information Systems Corporation. 


perhaps because one has to pay too much 
in clarity to obtain a modest decrease in 
frequency of coding error. If one believes 
this judgment is wrong, then should not 
the ANSI Standardization Committee, 
rather than individual dissenters, be en- 
joined to wrestle with the problem? 


The moral? If you generate a mutated 
C, keep the new species to yourself and 
please let no others learn of your for- 
bidden engineering, unless you are sure 


Side 


LETTERS 


the mutant is so well conceived that it will 
take over the world. 

JOHN A. RUPLEY 

Tucson, AZ 


MODIFICATIONS TO CP/M 

| have some unofficial modifications to 
CP/M v. 2.2 that might benefit BYTE 
readers. 


e The DDT D command displays nonprint- 
able characters with a period. This ar- 


alk. 


It minds the phone while you do your work 


No more interruptions! Because now SideTalk can trans- 
fer your files or receive your mail while you're using your 
computer for other important matters. And SideTalk is 
programmable with its own BASIC-like language. What's 
more, you're never more than a keystroke away from all 


of the power of SideTalk. 


When we say SideTalk is the best telecommunications 
program on the market, we're not just talking out of the 


side of our mouth. 


e 3$ 


Ч ч a 
qe > 


МЖ | V : Pi 
* — T -— "ЧН "— 
T ar = ^ ч um үка 
торі lace your order: 
Lattice, Incorporated 
Post Office Box 3072 


Gl, a El... 
JICT » 1 4. i 
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Inquiry 196 


rangement causes some confusion. 
because a period is not an infrequently 
used character. A better choice, | believe, 
would be the ASCII tilde (^) character. 

Method: Change memory address OE41 
from 2E to 7E. 


A>DDT DDT.COM press return 

-SE41 press return 

OE41 2E enter 7E and press 

return 
enter a period and 
press return 

z press control key 

and C key 

A>SAVE 19 DDT.COM 


The following modifications assume the 
reader is proficient in the use of DDT.COM 
and can write assembly language utility 
routines to find the starting address of a 
byte sequence. A more intimate knowl- 
edge of CP/M is also necessary. 

e When using Control-S to stop/start con- 
sole output, pressing any other key, after 
initially issuing a Control-S. causes subse- 
quent Control-S commands to be ignored. 

Method: In the COM file that is used for 
system generation, find the starting ad- 
dress of the byte sequence (in hex) B7 C2 
G2. Change the next call instruction from 
call 7?23H to call ??2AH; the ?? hex 
numbers are unchanged. Save the mem- 
ory image and sysgen it. [Editors note: Be 
и to keep a backup copy of your original system 

isk.| 
® Change the Control-S for stopping/start- 
ing console output to the space bar, which 
is more convenient. 

Method: In a manner similar to that used 
in the second method above, find the 
starting address of the byte sequence (in 
hex) FE 13 C2 42, Change the 13H to 
20H, save the memory image and sysgen 
it. 


OE42 СЗ 


DAVID A. DANELLO 
Blacksburg. VA 


A BUG IN PRODOS DIRECTORIES 
| enjoyed the article “Sorting ProDOS 
Directories” (June) by Antonio Silvestri. Un- 
fortunately, the sample program has a bug 
that Mr. Silvestri's test program will not 
detect. 

The bug (pointed out by Glen Bredon, 
who noticed this same type of problem 
in early versions of several commercial 
ProDOS utilities} can be evidenced by ex- 
panding the size of a subdirectory file that 
has had its order in the parent directory 
altered by the sort. An easy way is to add 
more than 13 new files to the "relocated" 
subdirectory (which adds at least one 
block to the directory files size); try the 
following steps: 

(continued) 


12MHz SPEED... 


... plus A MEGABYTE FOR DOS! 


Ajo 2 IOUT 


THEY ALL NEED NUMBER SMASHEH/ECM " 


Turn your PC or XT into the machine it should have 
been! The 12 MHz Number Smasher/ECM is the fastest 
accelerator on the market It is also the most powerful, provid- 
ing a true megabyte for DOS! 


To break the 640K DOS barrier MicroWay designed a 
Memory Management Unit (MMU) that is tailored to DOS 
plus a 2000 byte resident driver- MegaDOS". MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, your sys- 
tem will report 1,036,288 bytes total memory and 1,010,016 
bytes free! Any conventional DOS program can utilize a full 
megabyte for data or code without changing a byte. 


Downloading a mainframe application? ECM memory 
runs with any program that uses DOS for screen services 
including RM and MS FORTRAN and MS and LATTICE С! 
This means you have an additional 384 K available for over- 
sized applications. Programs which write directly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
runs faster than Release 2 for most worksheets. 


Micro 
Way 


inquiry 241 


Number Smasher/ECM is 100% compatible with all 
hardware and software including EMS and EGA boards. The 
compatibility is a result of control: its speed is switch, key- 
board or software selectable from 4.77 MHz to 12.0 MHz. 
Applications which have not been upgraded to ECM can still 
be run by setting DOS to 640K or 704K and using the 
memory above DOS for I/O enhancers. 


Number Smasher/ECM runs floating point bound pro- 
grams fasterthan an AT orany other80286 based machine. 
In fact, Number Smasher's 12 MHz 8087 runs a factor of 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk, print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 10! 


Number Smasher/ECM is the most cost effective pro- 
ductivity tool you can buy. The base board which runs al 
9.54 MHz comes with 512K and costs anly $599! The com- 
plete system which includes a motherboard accelerator, one 
megabyte of memory and a 12 MHz 8087 is just $1199. Call 
today to discuss your particular configuration. Remember. 
"The advantage of buying from MicroWay is outstanding per 
sonal service.” (PC Magazine, 6/10/86 - p. 162) 


The World Leader in 8087 Support 


P.O. Box 79, Kingston, Mass. 02364 USA 617 746-7341 
Tempo House, London, U.K. call 01-223-766 


Number Smasher, ECM and MegaDOS are trademarks ol MicroWay, Inc. MicroWay is a regislered trademark of MicroWay, Inc. 
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FILE. 
30 NEXT | 


5. Try to read the contents of the subdirec- 
tory. as per the command 


CAT /TEST/SUB.A 


You should get a “beep” and a RANGE 
ERROR message after the !3th filename. 
The creation of 15 files in SUB.A expanded 
the size of the subdirectory, but this was 
not reflected in its entry within the parent 
directory. Incidentally, you can LOAD any 


l. Make (format) a ProDOS data disk {call 
it FEST, for the sake of argument). 
2. Create two files (in this order): 


CREATE /TEST/SUB.B 
CREATE /TEST/SUB.A 


3. Alphabetize the test disk. 

4. Create 13 or more files within one of 
the subdirectories. A simple BASIC pro- 
gram to do this is 


10 FOR = 1 TO 15 
20 PRINT CHR$(4);" SAVE /TEST/SUB.A/ 


WHAT'S THE SECRET DEBUGGING WEAPON 
USED BY EVERYBODY FROM BORLAND TO ORACLE? 


FREE 44-PAGE ANSWER FROM ATRON. 
“WE COULDN'T HAVE DONE IT WITHOUT У "AST Reed AT ] PROBE displays the program execution in detail, including sym- 
ATRON'’S HARDWARE-ASSISTED CEU Aere ر‎ bols and source cade for C. Pascal, or assembly language pto- 
SOFTWARE BUGBUSTERS.” cem NEVER peer СӨИ prama Which shows how out-of-range pointers gol Urat way. 

Prulippe Kahn uM ensi Akron Sexndand Allen Baad ‘ey Alloy боа ] The third plague, not enough mom for the 


Ашыт Systemi American Аі nes) Аг еті 
Airon bugbusters Your city - 
Full of wizards, with hundreds 


debugging symbol table to be co-resident іп 
memory with и large ‚ was cured with 
I-megabyte of mem арс writt-pro- 

memory. System memory was then (гес 
(or ihe program, keeping the symbol table and 


Ras 2 
етым 'eacracn hon 
T 


of millions of dollars invested debugger sale from ction 
in m сл ounce of When the pa bugbustin 
out of your PC. li used io be ВЯ БИШИ" iheir PROBES as performs 

num С, " Callinet Cyborg Deta Genet. d vei gi vati 


plagued with Ihe toughest 


analyzers. So they could have 
= bugs known ta man- 


both reliability amd perfor- 


mance. So 1 could квй 
only the best soll ware into the 
oer OF бсш 
The first and most difficult iF YOU AREN'T AN ATROK 
p was impossible 10 trap CUSTOMER, 0005 ARE YOU 
with software debuggers. WON'T BE 
These were carnivorous bugs THE ТОР-ТЕМ LIST. 


which randomly overwrote 
programs, data, even the 
debugger. Nastiest were the 
ones that slipped in once every 
few hours, or changed their 
behavior after each new com- 
pile. Forty days and forty 
nights of recompiling. trying 
sennething else, caused many 
a would-be residen of the city 
to run screaming into the wil- 
derness. never 10 be heard 
from again. 

Second came the plague of 
тки knowing where the pro- 
gram was, or wher H had 
— been. This com- 
pou the first plague: How 
now what 


On any given week, al least 
hine af the rop ren best-selling 
software packages on the Sofi- 
Sel Hotlist come from Amon 
Customers. 

Ever heard of Borland? 
"Without Alton,” says its 
president Philippe Kaho, 
"there wouldn't be a Side- 
Kick", Turbo Lightning " 
would be light-years away, and 
Turbo Prolog" wouldn't be 
shipping lay, 

ver usc a spreadsheet? 
From Enable" to Parados", 
their bugs were busted by 
Atron 15. 

Into DBMSs? Everyone 
from Ashton-Tate to Oracle 
owns af feast onc Айт bug- 
buster. 

И you use а product from 


и 
н 


' в È "P 
а 


dom interrupts and timing 


dependencies, and you begin one of ihe es in Thr 
о understand The Fror 1 Сиу, you owt lite as you kncw 
gri the city. it to Airon. Our is ihal 

came the last plague, 0% of all PCs. ATS and ATs 


which houghi the wizards to 
ther knees before they суса 
»anted debugging. bie ute 
enng programs consumed so 
much memory, there wusn't enough room For ther symbol ble, let alane 
dcbuggin software. Even if they could get past the first two plagues, this 
one ki ied their firibom software. 


ENTER THE HARDWARE-ASSISTED SOFTWARE BUGBUSTERS 

The Airon solution came m a revelation: Monitor cvery memory 
reference and every instrucuion executed, by adding a hardware board to 
the AT or PC with an umbilical m ta the processor. 

The result? Wham! The PC BE" and the AT PROBE™ saved 
civilization as we know it. The first plague was cured with PROBE'S 
hard warc-assisted break pinni on reading. writing. executing, input- 
ting and oulputting. These соці be done on single or ranges of addresses, 
and could include particular data valucs. All in real ume For а mere 
software debugger io attempt this, a 1 -minulte program would take 5 hours 


have al least one product 
debugged with Atron bog- 
bawiers. 


FREE 44-PAGE BUGBUSTING BHBLE COULD MAKE YOU 
А PROPHET, AND YOUR COMPANY A PROFIT. 

We've written a complete tutorial on stulc-al- the-art bugbosting. 
Amd its yours, free for the asking. Full of exumples and ilustra: 
tions, it will show you how the wizards work their magic 

IF you're tired of suffering the wrath of program bugs, call Atron 
lay Yeu could be busting tugs, and sales records, tamomow. 


to execute. 
The second р not knowing from desc ap came. spa THE BUGBUSTERS 
with BE'S real-time trace memory The hi fam ex 
нао ninal liner Сеа ао cui В 20665 Fourth Stree) ө Saratoga, CA 95070 © 408/741-5900 


Coppa © РИМ by Ama Сыр. PC PROBE" wai AT FRORE^ un The efter барг omgaan народа aight the ыйыы axe mese Widrenaris Ady oy ТЕДА. 
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file within the subdirectory, even though 
you can't get CAT or CATALOG to display 
it. 
The problem has to do with the rear- 
rangement of subordinate directory en- 
tries while sorting a directory file. Each 
subdirectory file contains a link to its loca- 
tion within its parent directory. The link 
consists of a pointer to the block (of the 
parent directory) where the subdirectory's 
filename entry is located, and its numeri- 
cal position among the 13 (possible) file- 
name positions within the block. Mr. 
Silvestris routine will usually move the 
filenames positions within the parent 
directory (unless they happen to wind up 
in exactly the same positions after the 
sort) but does not correct the link in the 
subdirectory file itself. 

[n the example. we start with a newly for- 
matted ProDOS volume named ?TEST (the 
volume directory will start block $2). 
?TEST will occupy the position of the first 
filename. We then CREATE the directory 
file SUB.B as its second entry and the 
directory file SUB.A as its third entry. Each 
of these entries will point to the actual file 
assigned to each of these names. Informa- 
tion within the file SUB.B itself will point 
to its fllenames location within /TEST's 
directory as the third file in block $2. 
SUB.A will similarly point to itself as be- 
ing the second file. 

Now we alphabetize the /TEST directory. 
SUB.A, SUB.B, and their associated data 
exchange places, so now SUB.A is the sec- 
ond entry and SUBB is the third entry. But 
neither subdirectory file's links (pointing 
back to its original position in the parent 
directory] has been updated to reflect this! 
So now the link within the file SUB.A 
points to the entry (and data) associated 
with SUB.B. 

The problem does not evidence itself 
immediately. What occurs is that any al- 
teration in the status of one of the sub- 
directories that requires altering its entry 
within the volume directory will resuit in 
the improper entry being "updated: lf 
SUB.A expands to eight blocks, the entry 
SUB.B will be assigned the new data in- 
stead. while the entry SUB.A is unchanged. 

The way around this is to have the sort 
program correct the link to the parent 
within the subdirectory File. | don't have 
a quick and easy fix (I'm too lazy). but 
Glen Bredon has developed a set of Pro- 
DOS utilities that includes a program that 
may fix any directories after the fact. | 
hope Mr. Silvestri doesnt find this too dis- 
couraging. as a lot of programmers (and 
commercial programs) seemed to initially 
run into this bug. Volumes that do not use 
subdirectories (or in which the subdirec- 

Icontinued on page 370) 
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Hine BACKLOG IN HISTORY ARE ALSO 


Whether it’s BASIC, COBOL, Programs that are easy to use. Imagine making source р 
Pascal, “С”, or a data base manager, Programs that are a pleasure to changes with the CLARIO EDL 
you're bane s back. write. TOR. A single keystroke termi- 
Held back because the language And to you that means true nates the EDITOR, loads the COM- 
has frustrating limitations, and the satisfaction. | PILER, compiles the program, loads 
rogramming environment isn't You've coveted those nifty popup the PROCESSOR and executes the 
intuitive enough to keep track of help windows some major applica- рг . It's that easy! 
what you're working on. tions feature. But you can't atford data management capabili- 
In the real world, theres pres- _ the time and energy it takes to ties are phenomenal. CLARION 
sure to do more impressive work, in write them into your p ms. files permit any number of compos- 
less time, and for more clients. _ That's the way it used to be. ite keys which are updated dynami- 
We've been given some incredibly So we fixed that, оо. м 
werful hardware in recent times, CLARION's HELPER is an _ A file may have as many keys as 
ut the languages arent a wholelot ^ interactive utility that let's you it needs. Each key may be com- 


better than they were 20 years ago. design the most effective pop-up posed of any fields in any order. 
So, whatever language you have help screens that you can imagine. And key files are updated when- 


chosen, by now you feel its out to And they're "context sensitive, ever the value of the key changes. 
get you — because it is. meaning you can have help for Like SCREENER and RE- _ 
ure, no language is perfect, but Өчү field in your application. PORTER, CLARION's FILER utility 

you have to wonder, "Am I getting like the other micro — also has a piece of the CLARION 

all I deserve?" languages, CLARION provides COMPILER. To create a new file, you 
And, like money, you'll never declarations, podira, and name the Source Module. Then you 

have enough. ctions to process name the Statement Label of a 
Pretty dismal, huh? dates, strings, structure within it. | 
We thought so, too. : screens, reports, FILER will also automatically 
So we did something about it. f. | indexed files, rebuild existing files to match a 
We call it CLARION: Em Ls DOS files and changed file structure. It creates а 
You'll call it “incredible.” um | memory tables. new record for every сове гес- 
Distributed on 7 diskettes, "T | ord, copying the existing fields and 

CLARION consists of over 200,000 initializing new ones. 


lines of code, taking 3+ years to 
hone to “world-class” performance. 
With CLARION you can _ 
write, compile, run and debug 
complex applications in a 
New York afternoon. 
Even if you're in Savannah. 
It gives you the power and 
speed to create screens, windows 
and reports of such richness and 
clarity you would never attempt €, 


unds pretty complicated, huh? 
Not with ON's docu- 
mentation and ondine help 
screens. If you are current] 
competent 1n BASIC, Pa 

or "C^ pee can be writing 
CLARION applications in a 
day. In two days you won't 
ае eve the eloquence of your 


ON p ms. 
Okay, now tor the best E of 


them with any other language. all. You can say it in C 
Because you would have to for $295.00—plus shipping and 
write the code. | handling. АП you need is an IBM® PC, XT, 
With CLARION you simply AT or true compatible, with 320 KB of 


design the screens using our | memory, а hard disk drive, and a parallel port. 
ET EE ei ar then i =” And we'll Bas a full 30 da FAm ырш 
writes the source code | period. If you're not satisfied wit 
AND compiles it for you in seconds. SAY ITIN CLARION, simply return it in its 
Likewise, you can use E ien condition for a 


Э full refund. 
REPORTER fo create reports. ( | L ARION you're not quite ready to take 
advantage of this norisk 


Remember, only C ON can , 
opportunity, ask for our detailed 16 


recompile and display a screen or 
report layout for modification. DEPT. A2BY/4 page color brochure. It vivi 


And with no time wasted. | illustrates the elegance of 
All the power and facilities you - 0- = 444 CLARION. Consider it a preview of 
need to write great p s, taster ! 80 354 > ing in the ist lee. 


than you ever dreamed of. wv | аи =з ither way, the 800 call's a freebie. 
BARRINGTON INC, 150 EAST SAMPLE ROAD POMPANO BEACH, FLORIDA 33064 305/785-4555 


[BM is a registered trademark of International Business Machines Corporation. CLARION™ is a trademark of Barrington Systems, Inc. ©1986 Barrington Systems 
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OFFICE AUTOMATION 


Tech PC, we're out to capture your micro- 
computer business. No one matches our 
diverse line of high performance products, or 
our comprehensive system of support, warran- 
ty, and third party maintenance service op- 
tions. Tech PC is a large Southern California 
computer design and manufacturing firm with 
computer research and design specialists, pro- 
duction engineers, technical assistance staff, 
qualified sales personnel, and a strong 
management and investment team to provide 
you with state of the art products, state of the 
art reliability, and state of the art economy. 


PORTABLES 


Tech PC Portable Computers come in four 
different base models to match your com- 
puting needs. Our entry level Tech PC/XT por- 
table computer is designed to provide a non- 
obstructive profile, and has a capacity to hold 
two thirty megabyte hard disks, a high resolu- 
tion monochrome monitor with a Hercules 
compatible graphics card to drive it with 800 
by 400 lines resolution, and never before heard 
of 6 expansion slots in a portable computer. If 
4.77 MHz of Intel 8088 power isn't fast enough, 
try our Turbo 4.77 to 8 MHz 8088-2 or optional 
NEC V-2 microprocessor based portable 
machine. Designed to increase speed up to 170 
percent of a standard PC/XT, the Tech PC/AT 
and Tech Turbo PC/AT portable units are state 
of the art in portable performance. The 80286 
microprocessor based units can be fitted with 
up to 240 megabytes of high speed voice coil 
hard disk technology, and with the Turbo AT's 
10 MHz math co-processor socket and 10 MHz 
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80286 microprocessor the unit can 
manipulate large spreadsheets with 
unparalleled performance. 


DESKTOPS 


Tech PC Desktop Computers are de- 
signed for survival. The XT's leave your 
desktop looking comfortably empty with 
their slim non-obtrusive profile; The AT’s 
give you a powerful presence with a clean 
lined sturdy chassis. Combined with a 14 
inch, 800 by 400 line amber monochrome 
monitor or a 14 inch, 1280 by 800 black 
and white monochrome monitor you've 
got State of the Art staring straight back 
at you. If 8 MHz 80286 power isn't fast 
enough for you... try the Tech Turbo 
PC/AT with its 1OMHz 80286 and 10 MHz 
80287 math co-processor socket. The Tech 
Turbo PC/AT gives you the strongest, 
most powerful 80286 performance avail- 
able from anyone, anywhere. . . available 
with up to 16 megabytes of memory and 
hard disks up to 1 gigabyte with our new 
optical storage disk, the Tech Personal 


Computer Desktops represent the cutting 
edge of desktop microcomputer technology. 


Tech Personal Computers, Inc. is a full 
service manufacturer of Micro Computer 
Products and offers a complete line of 
Desktop, Portables and Multi-User Com- 
puter Systems as well as an accessory line 
of over one hundred enhancement prod- 
ucts. Tech Personal Computers, Inc. are 
all backed by a full one year warranty with 
additional maintenance coverage and ех- 
tended maintenance con- 
tracts available through 
Momentum Service Corp. 
For more information 
concerning hundreds of 
MSC Service Centers 
throughout the United 
Otates, contact Tech 
Personal Com- 
puters, Inc. at 
(714) 754-1170. 


OFFICE ON LO 


TECH PCIXT DESETOP п.п. oir riri $ 529 
Options: 
Tech PC/XT with 20MB Hard Disk ................... $ 979 
Tech PC/XT with 20MB Hard Disk, Monochrome Monitor, 
Hercules? Compatible Mono/Graphics Card .......... $1179 
TECH TURBO PC/XT DESKTOP ..... os TRUM Erg ТІ $ 629 
Options: 
Tech Turbo PC/XT Desktop with 20MB Hard Disk ...... $1079 
Tech Turbo PC/XT 20MB Hard Disk, Monochrome Monitor, 
Hercules? Compatible Mono/Graphics Card ............ $1279 
TECH PC/AT DESKTOP ....ccscccssccscscssscevessvs $1399 
1015: 
Tech PC/AT with 20MB Hard Disk ................... $1799 
Tech PC/AT with 20MB Hard Disk, Monochrome Monitor, 
Hercules? Compatible Mono/Graphics Card .......... $1999 
TECH TURBO PC/AT ОЕЅКТОР.................... $1599 


Options: 
Tech Turbo PC/AT Desktop with 20MB Hard Disk ..... $1999 
Tech Turbo PC/AT with 20MB Hard Disk, Monochrome 


Monitor, Hercules? Compatible Mono/Graphics Card . .$2199 
PORTABLES 
TECH PCIXT PORTABLE... rona asas ..$ 899 
Options: 
Tech Turbo PC/XT Portable with 20 MB Hard Disk ....$1349 


Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes 
Compatible Modem and 20 MB Hard Disk ........... $1549 


Inquiry 341 for End-Users Desktop. Inquiry 342 for End-Users Portable. Inquiry 343 for DEALERS ONLY. 


TECH TURBO PC/XT PORTABLE................... $ 999 
Options: 

Tech Turbo PC/XT Portable with 20 MB Hard Disk ...$1449 

Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes 


Compatible Modem and 20 MB Hard Disk ........... $1649 

TECH PC/AT PORTABLE ........ ————— PT $1799 
Options: 

Tech PC/XT Portable with 20 MB Hard Disk .......... $2199 

Tech PC/XT Portable with 1200 Baud Internal Hayes 

Compatible Modem and 20 MB Hard Disk ........... $2399 

TECH TURBO PC/AT PORTABLE ................... $1999 
Options: 

Tech PC/XT Portable with 20 MB Hard Disk .......... $2399 

Tech PC/XT Portable with 1200 Baud Internal Hayes 

Compatible Modem and 20 MB Hard Disk ........... $2599 


All TECH PC PORTABLES available with tape backups, hard disks 
up to 1 gigabyte, networking systems, and hundreds of other 
hardware and software accessories, 
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714/754-1170 


2131 South Hathaway, Santa Ana, California 92705 
Telex 272006 Answer Back- TECH FAX:71415568325 
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MIN: ШХА uM. ` 
Аауапбеа Digital: PC-Slave is the solüfion to your 
. „, multi-user or local'area network problems. + 


me - 
ase: 


== -a з mf . Se, | 
EE i= am 


zii Just plug Advanced — Р 
| EET НЕ j Digital's PC-Slave board. Ша к= 
ter] into your PC expansion [^ = 
| / slot, a connecting cable, a 
"aS. low-cost aumb terminat or 
; PC look-alike terminal and 
/ you're in business. As many as 31 
/ low-cost workstations may be added © 
/ to your IBM-PC, АТ, XT, and the com- | | І 
-— —7 Patibtes. Sh mimon data bas | "9947777775575 
/ without loss of speed or efficiency since | 
;* each PC-Slave has it ded c 8 CPU, 256- ` 
/ T68K RAM dedicated to each user. Advanced 
-— / Digital pepe additianal software which sup- _ 
— ' . ports File & Record locking and*print spooling. 


Advanced Digital's slave concept provides the best 


; | : ч 
А / Multi-user PC system available toda: Ror the loc&tion " е "à 
" / of the dealer nearest you contact: ee = 
/ m. : LI LJ 
НИТИ". ` ‘ ` «рэг 
Advanced Digital Corporation x * а Advanced Digital U.K.*Ltd. 
5432 Production Drive | ГГА. Ы | 27 Princes > reet, Hanover Square 
ntington Beach, CA 92649 London W -United Kingdom 
(714) E m) 251-1801 ( " (01) 409-0077 (01) 409-3351 
Telex 183210 ADVANCED HTBH TLX 265840 FINEST 


Regional Distributors: Іп California, Thomas Data Systems, Inc. (213) 214-4661, MP Systems (714) 770-6411; in Texas, MP Systeme (214) 385-8885 or (800) 854-8865; 
In Ontario, Canada, Computer Lab (418) 299-7660; in Australia, Archives Computers (03) 699-8377; In Florida, Internstional Micro Systems (305) 665-1515 


Turbo Chassis 
for Amiga 


omputer Systems As- 

sociates has released 
the Turbo Chassis, an expan- 
sion unit that adds a 32-bit 
68020 microprocessor and 
68881 floating-point co- 
processor to the Com- 
modore Amiga. Installed 
with the 68881 on a co 
processor board in the 
chassis, the 68020 runs at 
14.28 MHz. twice the fre- 
quency of the Amigas stan- 
dard 68000 processor. The 
coprocessor board also pro- 
vides 32-bit data and ad- 
dress buses, as well as 
32-bit DMA operation. Ac- 
cording to the company, the 
68020 and 68881 are fully 
supported by AmigaDOS. 

The Turbo Chassis attaches 
to the Amiga via а 100-ріл 
expansion bus. In addition 
to the coprocessor board, 
the unit is equipped with a 
§12K-byte, 32-bit static RAM 
board, a 20-megabyte hard 
disk drive with an SCSI con- 
troller, and a power supply: 
a 40-megabyte hard disk is 
optional. The unit's two re- 
maining expansion slots can 
accommodate additional 
boards from CSA or from 
other manufacturers. 

With the coprocessor 
board. memory board, and 
20-megabyte hard disk drive. 
the Turbo Chassis sells for 
$5475. You can also pur- 
chase the components 
separately or with an Amiga 
and color monitor. For more 
information. contact Com- 
puter System Associates, 
1564 Trade St., San Diego. 
CA 92121, (619) 566-3911. 
Inquiry 550. 
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The Amiga Turbo Chassis, with 68020 and 68881 processors. 


Smalltalk-based 
Expert System Shell 


umble, a set of tools 

from Xerox for building 
expert systems. functions in 
the Smalltalk-80 environ- 
ment, It's primarily a goal- 
directed expert system shell 
to which you can add rules 
and data definitions, from a 
browser window, to create 
systems for specific prob- 
lems. You can also alter the 
certainty model. The rule 
language contains an 
"escape" to standard Small- 
talk-80 code. 

The program. which can 
deal with several hypotheses 
simultaneously. is capable of 
both backward and forward 
chaining. The former is 
automatic during execution; 
the latter can be specified 
at any time during rule ex- 
ecution. Because Humble 
supports multiple execution 
contexts, the same rules can 
be applied to several similar 
objects within a knowledge 
base. Any Smalltalk-80 ap- 
plication can interface to 
Humble knowledge bases. 

Humble runs in Small- 
talk-80 systems based on 


any licensed virtual image. It 
needs at least 200K bytes of 
memory after the Smalltalk 
image is loaded. A site 
license is $1500; per- 
machine price is $500. The 
package comes with source 
code for the shell and sup- 
porting windows. Contact 
Xerox Special Information 
Systems, 250 North Halstead 
St. PO. Box 7018. Pasadena. 
CA 91109, (818) 351-2351. 
inquiry 551. 


Spreadsheet-style 


Signal-Analysis 
Software 


SP Systems has devel- 

oped technical-worksheet 
software that provides a 
spreadsheet-like environment 
for displaying and analyzing 
digital waveforms. DADiSP 
Worksheet has 150 data ma- 
nipulation and analysis func- 
tions, including signal edit- 
ing. Signal arithmetic and 
calculus, waveform genera- 
tion, FFT, statistical analysis, 
and peak finding. You can 
also build other functions 


with macros. 

You set up signal-process- 
ing steps by typing formulas 
into a window. The menu- 
driven program evaluates 
and displays the results of 
each step. Worksheets can 
be saved and used to build 
analysis templates. 

DADiSP Worksheet sup- 
ports real and complex 
arithmetic and carries engi- 
neering units through com- 
pound calculations. It can 
detect an 8087, supports 
various file formats. and has 
command files for automat- 
ing data analysis. The pro- 
gram runs on the IBM PC 
series and compatibles with 
an EGA. IBM CGA, or Her- 
cules graphics adapter. The 
package price of $795 in- 
cludes six months of up- 
dates and support. A demo 
disk is $20. Contact DSP 
Systems, One Kendall 
Square, Cambridge. MA 
02139, (617) 577-1133. 
Inquiry 552. 


Amiga Organizer 


rder, a desktop 
organizer for Com- 
modores Amiga. uses the 
machines multitasking, 
voice, graphics, sound, 
menu, and window capabili- 
ties. The package bundles a 
telephone directory that 
doubles as a mailing list and 
label printer; a talking alarm 
clock; a perpetual calendar; 
an appointment book: a 
screen dumper: and 
Doodler, a scratch pad for 
graphing and sketching. The 
software also contains a 
37-function scientific 
calculator, which can print a 
tape of computations. 
Retai! price is $44.95. Con- 
(continued) 
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tact the Northeast Software 
Group at ICS, 165 Dyerville 
Ave.. Johnston, RI 02919, 
(401) 273-1001. 

Inquiry 553. 


Scientific Sourcebook 


dvanced Scientific 

Analysis & Graphics is 
a sourcebook of techniques 
written in IBM PC BASICA. 
The 48 source code applica- 
tions, which can be run 
alone or as modules in 
custom programs, are de- 
signed primarily for people 
involved in math, physics, 
and engineering. The pro- 
grams on the disk are also 
listed in a handbook. 

The sourcebook is broken 
down into four categories: 
graphics techniques, includ- 
ing programs for 3D surface 
plotting. contouring. and 
charting: imaging and trans- 
forms, including programs 
for FFTs, fractal structures, 
convolution, image enhance- 
ment, and optical ray trac- 
ing. probability and statis- 
tics, with programs for pro- 
bability distributions, con- 
fidence bounds, Monte 
Carlo radiative transfer, and 
regression; and matrix oper- 
ations, covering 3D perspec- 
tive projections, symbolic 
multiplication, determinants. 
inversion, simultaneous 
equations, and eigenvalues 
and eigenvectors. 

The package sells for $60. 
For more information, con- 
tact Simplication UnLtd.. PO. 
Box 654, Menlo Park. CA 
94026, (415) 859-4244. 
Inquiry 554. 


Hard Disk Cards 


with up to 
60 Megabytes 


KE xpress Systems in- 
і troduced a series of 


Hard DiskCards for IBM PCs, 


ATs, and compatibles that 
range in capacity from 20 to 
60 megabytes. The 40- and 
60-megabyte cards. called 
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A plot (top) and a pseudocode image generated with code 


from Simplication's sourcebook. 


the Express Double Disk- 
Cards, require two expan- 
sion slots: all others require 
one and a half slots. 

The 20-megabyte AT Back- 
up DiskCard for the IBM PC 
AT (5449) comes with back- 
up utilities and software that 
compresses binary, text, and 
database files by 30 to 90 
percent of the original size. 
The drive performs file-by- 
file backup at the rate of 3 
megabytes per minute. The 
Express Double DiskCards 
come with two hard disks. 
One disk can back up the 
other with the firm's 
automatic backup software, 
or the drives can be made 
to work as one with the 


company's Coalesce 
software. 

In addition. the Coalese 
software (595) permits you 
to combine any Express 
Hard DiskCard with an exist- 
ing hard disk and have both 
disks act as one. The soft- 
ware can also divide a 
single drive into multiple 
units and lets you bypass 
the DOS file limitation of 32 
megabytes. 

The 20-megabyte Hard 
DiskCard sells for $595 or 
$495, with access speeds of 
60 or 80 milliseconds, 
respectively. The 30-mega- 
byte cards with 80- and 
60-ms access speeds sell for 
$695 and $795. The 40- 
megabyte card (80 ms only) 
costs $995; the 60-megabyte 
card (60 ms only) costs 


$1095. For more informa- 
tion, contact Express Sys- 
tems Inc., 1254 Remington 
Rd.. Schaumburg. IL 60195, 
(800) 341-7549, ext. 3600: 
in Illinois, (312) 882-7733. 
ext. 3600. 

Inquiry 555. 


TI Graphics 
Design Kit 


exas Instruments is of- 

fering the TMS340 
Graphics Design Kit for de- 
signing bit-mapped graphics 
systems. The $99 kit con- 
tains samples of com- 
ponents likely to be used in 
a graphics system, including 
the TMS4161 64K by 4 
video RAM, the TMS34061 
video system controller. and 
the TMS34070 color palette 
chip. 

Other components include 
a 4-bit bidirectional universal 
shift register and a 68-pin 
plastic leaded chip carrier 
socket for the video system 
controller. Also packaged 
with the kit are user's 
guides, data sheets, and ap- 
plications information. For 
more information, contact 
Texas Instruments Inc. 
Semiconductor Group 
(SC-618), PO. Box 809066. 
Dallas, TX 75380-9066, (800) 
232-3200. ext. 700. 

Inquiry 556. 


80386 Development 
Tool 


merican Computer & 
Peripheral has an- 
nounced a software develop- 
ment tool to help program- 
mers adapt to the 80386 
microprocessor environment. 
The 386 Translator plugs 
into an 80286 PGA (pin grid 
array) socket in an IBM PC 
AT or compatible computer 
and transforms the system 
into an 80386 environment. 
The 386 Translator costs 
$395 without an 80386 chip 
(continued) 


Now 
there's 
a true _Ҥ 
value-added 
IBM. 
compatible! 


General Technologies, an 
affiliate of one of America’s 
leading electronic parts | 
manufacturers and (on 
. distributors, has designed 
three outstanding personal 
борича with full IBM® 
map HYS 


Af ast, „ро We i-i aa 
-spe ed ( 8/6 М ч 
` compu er with an 180286. "v 
CPU. Perfect as a file server. & 
Ш GENERAL TURBO: A high- - € 
speed PC. Zero wait state. 7096 
faster than a standard PC/XT®. 
Rated by Norton Utility. „ о 
Ш GENERAL PC: The perfect inexpensive personal Em. ^o 
computer for your home and office. =. 


RUNS ALL MAJOR SOFTWARE WRITTEN FOR ЇВМ®РС, 
PC/XT* AND AT®. 

ALL PACKAGED WITH FREE INTEGRATED BUSINESS 
SOFTWARE! 


180-DAY FULL WARRANTY, INCLUDING PARTS AND Р bl e 
LABOR. b - А 
FREE 60-DAY ON-SITE SERVICE IN OVER 100 CITIES INI 
NETT ia Technologies, Inc. 


Get more computer for a lot less money by calling WS: | 
toll-free 1-800-426-1242 for our professional dealer Tw: 7109524780: ax: 201-429-9683 


nearest you. Snap to it and snap up a real value with FOR WARRANTY SERVICE DIRECTORY CALL 1-800-262-6772. 
GENERAL! FOR SOFTWARE/HARDWARE SUPPORT CALL 1-201-429-0053 


IBM, AT and PC/XT are registered trademarks of International Business Machines Corporation, Inquiry 140 DEALER INQUIRI ES INVIT ED 


or $895 with an 80386. Intel 
offers PLM compilers, 
assemblers, and other MS- 
DOS software for 80386 
program development. For 
more information, contact 
American Computer & Pe- 
ripheral Inc., 2720 South 
Croddy Way. Santa Ana, CA 
92704, (714) 545-2004. 
Inquiry 557. 


PC-compatible 
Laptop from STM 
Electronics 


TM Electronics an- 
nounced the STM Lap- 
Top. an IBM PC-compatible 
portable computer that can 
be equipped with an expan- 

sion unit called the Lap- 
Mate. The LapMate, which 
connects to the computer 
through an interface on the 
back of the system unit, pro- 
vides additional disk drives 
and other expansion 
options. 

The computer runs on a 
4.7 T-MHz 80C88 processor 
and can accommodate an 
8087 math coprocessor. 
Priced at $2999, the stan- 
dard model comes with 
256K bytes of RAM (ex- 
pandable to 640K] and an 
internal 720K-byte 3V-inch 
floppy disk drive. 

Two display options are 
available. The electro- 

. luminescent display provides 
a resolution of 80 columns 
by 25 lines in text mode 
and 640 by 200 pixels in 
graphics mode. The backlit 
LCD screen offers the same 
text and graphics resolution. 
The Laplop also supports an 
PC-compatible color graph- 
ics adapter and includes as 
standard a parallel and 
serial port and a mouse 
port. 

A ROM cartridge interface 
on the computer's back- 
panel accepts ROM car- 
tridges available from STM 
or other manufacturers. A 
ROM cartridge without the 
ROM is priced at $39. and a 
cartridge with 128K bytes of 
EPROM sells for $115. The 
company also offers two op- 
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The STM Laplop connects to the LapMate expansion unit. 


tional ROM sockets for in- 
stalling up to 256K bytes of 
applications software. 

Among the other options 
are 384K bytes of internal 
bubble memory ($649). an 
internal 300/1200-bps 
modem ($299), two nickel- 
cadmium battery packs that 
power the unit for two hours 
($149) or four hours ($249), 
a battery pack recharger/ 
adapter ($19.50), and an AC 
adapter/charger ($149). 

With a base price of $549, 
the LapMate unit contains a 
54-inch and a 3V-inch flop- 
py disk drive; a hard disk 
drive is optional. The unit 
also contains a half-length 
expansion slot that will ac- 
cept an RGB adapter ($209) 
and has interfaces for an ex- 
ternal PC-compatible key- 
board, an external monitor, 
and a connector for addi- 
tional expansion boxes. Ac- 
cording to the company. the 
computer should be avail- 
able this month. For more 
information, contact STM 
Electronics Corp., 444 
Castro St.. Mountain View. 
CA 9404], (415) 968-1790. 
Inquiry 558. 


Atari ST 
Development System 


he Nexus EPROM 
Development System 
for the Atari ST consists of 


software and a 16-bit exter- 
nal EPROM programmer/ 
simulator that plugs into the 
ST's cartridge port. The 
device enables you to pro- 
gram EPROMs of 8K and 
above and supports data 
transfer to and from the 
serial port and disk files in 
binary, hex-space and 
Motorola and Intel hex 
formats. 

The unit has two sockets 
for programming and read- 
ing EPROMS, 64K bytes of 
CMOS simulator RAM, an 
external simulation socket, 
and a socket for further ex- 
pansion. Internal (cartridge) 
simulation enables the unit's 
64K of RAM to be treated 
as if it were 64K of EPROM. 
During external simulation, 
the ST is free for processing 
other tasks. 

The system's software uses 
the GEM interface and pro- 
vides windows for displaying 
RAM or EPROM contents, 
Its data manipulation fea- 
tures include edit. locate a 
value, block move, fill/clear 
RAM, calculate checksums. 
check for blank and pro- 
grammable EPROMS, and 
verify EPROM against RAM. 

The development system 
sells for £175. For more in- 
formation, contact Nexus 
Technical Services Ltd., 38 
Melrose Ave. Reading. 
Berkshire RG6 2BN, U.K., tel: 
(0734) 664559. 

Inquiry 559, 


3D Modeling 
Package for Mac 


hoenix 3D is a set of 

Macintosh tools for 
creating and viewing three- 
dimensional models. You 
can design models from all 
sides, using the mouse to 
rotate, twist, stretch. bend. 
explode, and shrink or 
enlarge the image. You can 
then view the drawing from 
any angle. Drawing tools let 
you remove hidden lines, 
shade with 64 levels of gray. 
smooth facets, and filter the 
resulting image. Drawings 
can be saved as MacPaint 
documents. With a conver- 
sion utility supplied on the 
disk, you can import models 
from other programs. 

Models can have as many 
as 1200 polygons (with as 
many as 22 sides), spheres. 
cones, prisms, and surfaces 
of revolution. The package 
provides 55 methods of 
rendering algorithms for 
building wireframe, hidden- 
line, flat-shaded, or smooth- 
shaded models. 

The program runs on the 
512K Мас, Mac Plus, and 
Mac XL; supports HFS, 
Switcher, and Servant: and 
works with the Imagewriter 
and LaserWriter. Phoenix 3D 
Costs $39.95. Contact 
Dreams of the Phoenix inc. 
PO. Box 10273, Jacksonville. 
FL 32247, (904) 396-6952. 
Inquiry 560. 


Apple-based System 
for Handicapped 


р oint to Pictures is а 
software/hardware sys- 
tem for persons with IO 
levels of 20 to 80 or 
developmental ages of 6 
months to 5 years. R. |. 
Cooper & Associates says it 
designed its package. based 
on research at a school for 
low-functioning 3- to 22-year- 
olds, to fulfil! three goals: in- 
crease educational produc- 
tivity, stimulate spontaneous 
(continued) 


... ABOUT ANALYZING — 
YOUR DATA. spreadsheet a itte too in Or 


maybe youre starting from scratch. But if youre serious 
about data analysis, youre ready for SPSS/PC4-" — a full 
software family that brings you six high-powered ways 
lo complete any data analysis task. 

Enter й. SPSS/PC+ Data Entry" takes the effort out 
of entering and correcting data. 

Analyze it. Ihe SPSS/PC+ Base Package pro- 
vides a powerful array of statistical and reporting 
procedures. 

Examine it, SPSS/PC-- Advanced Statistics" lets you 
get more serious with your data. 

fable it. SPSS/PC+ Tables" produces presentation- 
ready tables instantly. 


SPSS inc. 


SPSS/PC« runs on IBM PC/XT/ATS with hard disk. Contact SPSS Inc. for 


Chart it. SPSS/PC-- Graphics" featuring Microsoft® 
Chart creates show-stopping graphs and charts. 

Map it. SPSS/PC+ Mapping" featuring MAP-MASTER" 
—our latest option — creates maps where vast amounts 
of data can be summarized and presented in one, 
simple picture. 

SPSS/PC- products are being put to productive use 
by serious fact finders in business, government and edu- 
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. 

So if youre serious about data analysis, step up to 
SPSS/PC4-. For details, contact our Marketing 


жеттен CALL 1/312/329-3630 


SPSS Inc. • 444 North Michigan Avenue, Suite 3000 « Chicago, Illinois 60611 
In Europe: SPSS Europe ВМ * PO. Box 115 * 4200 AC Gorinchem, The Netherlands « Telephone: + 31183036711 + TWX: 21019 


pulers. SPSS/PC4 . 


SPSS/PC: Data Entry SPSS/PC+ Advanced Statistics, SPSS/PC: Tables, 


compatibile microcom 
SPS&S/PC« Graphics and SPSS/PC1 Mapping are trademarks of SPSS Inc. for its proprietary computer software. Chart and Матоо ane trademarks of Microsoft Comoraion. MAP-MASTER is a 


trademark of Decion Resources. 
Inquiry 327 
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speech. and help with early 
acquisition of augmentative 
communication skills. 

PTP uses a large graphics 
tablet (the Power Pad) with 
large pictures on its surface 
to allow low-functioning in- 
dividuals to interact with the 
Apple ile. The system 
employs graphic and verbal 
prompts (using the Echo+ 
speech synthesizer). An in- 
terface that hooks to the 
game port controls two 
switch-modified toys, which 
can correlate to pictures on 
the Power Pad. 

Several configurations are 
available. Software prices 
range from $49.95 to 
$199.95. The Power Pad and 
the Echo+ sell for $150 
each. For more information, 
contact К. J. Cooper & As- 
sociates, 2144 South 1100 
E. Suite 150, Salt Lake 
City, UT 84106, (801) 
263-1388. 

Inquiry 561. 


MacBus Holds 
PC Add-on Boards 


D esigned for laboratory, 
instrumentation, and 
test and measurement ap- 
plications. National In- 
struments MacBus expan- 
sion unit provides a Macin- 
tosh Plus with a means of 
using IBM-compatible expan- 
sion cards. 

The MacBus unit has five 
l6-bit PC AT expansion 
slots. two of which are oc- 
cupied by a microcomputer 
card and an SCSI card that 
provides the communica- 
tions link to the Mac. The 
three remaining slots can ac- 
commodate A/D converters, 
digital 10, serial communica- 
tion links, video frame grab- 
bers. and other boards com- 
patible with the IBM PC or 
PC AT. 

Data acquisition and in- 
strument control are per- 
formed by National Instru- 
ments’ GPIB-V 50 microcom- 
puter card, which contains 
an 8-MHz. 16-bit micropro- 
cessor. circuits that control 
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The Kurzweil Voiceterminal acts as a terminal or stand-alone PC. 


the ATcompatible bus, and 
an IEEE-488 interface. The 
card can also hold an op- 
tional 8-MHz math copro- 
cessor. The operating 
system. contained in EPROM 
on the card, is a version of 
the company's IBCL (Instru- 
ment Bus Control Language). 
which provides commands 
for controlling GPIB in- 
struments and a program 
development language. 

The system's software in- 
cludes an ІЕЕЕ-488 bus con- 
trol and configuration 
utilities and a driver for the 
MacBus hardware. Language 
interface libraries provide 
access to the IEEE-488 
driver and the MacBus hard- 
ware from user-developed 
programs written in C and 
BASIC. 

List price for the hardware 
is $1495; for the software. 
$200. Contact National In- 
struments Corp.. 12109 
Technology Blvd.. Austin. TX 
78727-6204, (800) 531-4742: 
in Texas, (800) 433-3488, 
Inquiry 562. 


Kurzweil's 
Voiceterminal 


urzweil Applied In- 

telligence introduced 
the Kurzweil Voiceterminal 
(КУТ). a 1000-word in- 
telligent terminal that 
enables you to use spoken 
words and phrases to con- 
trol. enter data into. and 
retrieve data from main- 
frames and minicomputers. 
The terminal emulates ASCII 
or IBM 3270 terminals and 
also functions as a stand- 
alone computer that can run 
most IBM PC-compatible 
software. 

Each Kurzweil Voice- 
terminal consists of an IBM 
PC XT-compatible computer 
with embedded voice recog- 
nition, a IO-megabyte hard 
disk drive, and a 360K-byte 
floppy disk drive. The 
system is also equipped 
with a monochrome display. 
two serial ports. and one 
parallel port. 

The KVT connects to host 
systems via a hard-wired 
serial communications line 
or a modem. The system 
automatically translates 
voice commands and data 


into keyboard inputs; no 
modification to host applica- 
tions is required. Multiple 
users can train the terminal 
to recognize their voices 
and tailor the vocabulary for 
particular applications. The 
company also offers pre- 
defined command sets for 
mainframe applications. 

In a stand-alone configura- 
tion, the Voiceterminal costs 
$9500: with ASCII emula- 
tion, $9900; and with IBM 
3270 emulation, $10.900. 
Contact Kurzweil Applied In- 
telligence. 411 Waverley 
Oaks Rd., Waltham, MA 
02154, (617) 893-5151. 
Inquiry $63. 


Tallgrass 
File Servers 


allgrass Technologies in- 
troduced two file server 
products that support a 
variety of local area network 
configurations and commu- 
nications options. Both 
products use the VINES vir- 
tual networking software de- 
veloped by Banyan Systems. 
The TG-8000 is a 32-bit 
desktop network file server 
that provides wide-area net- 
working. host access. server- 
to-server communications, 
and resource sharing for 
small networks. The 
TG-8000AT is a software- 
only version that enables an 
IBM PC AT or compatible to 
function as a network server. 
Prices for the TG-8000 
begin at $8495 for a con- 
figuration that includes 1 
megabyte of RAM, a 50- 
megabyte hard disk. and 
60-megabyte tape backup. 
The VINES software costs 
$1895. The TG-8000AT soft- 
ware, which is scheduled to 
ship in October. will also 
sell for $1895. Contact 
Tallgrass Technologies Corp.. 
11100 West 82nd St. 
Overland Park. KS 66214, 
(913) 492-6002. 
Inquiry 564. 
(continued) 
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on Clipper for mare Weed: {5} 
power, and more creative freedom. 
You can, too. Call for details. 

* Clipper compiled programs 

run 2 to 20 times faster. 

* No royalties...no runtime fees. 

* Source code security. 

* User defined functions. 

* Arrays. 

e Simple menu commands. 

* Context sensitive help can be 
included with programs. 

*-More fields; more memory 
variables. "zw, 

* Call € and Assembly programs. 

* Complete араа ueilites. 

 * Multiple file rela 5, 
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CLIPPER. THE dBASE COMPILER. 
A WINNING PERFORMANCE EVERY TIME. 


Nantucket ™ 

Nantucket Corporation 

5995 South Sepulveda Boulevard 
Culver City, California 90230 
(213) 390-7923 

Outside California call toll-free: 
1-800-251-8438 


dBase, dBase lll, and dBase Ш Plus arc trademarks 
of Ashton-Tate, Ти, 

IBM PC. XT, AT, and 3270 are trademarks 

of international Business Machines Corporation. 
Clipper and Nanstecker are trademarks 
{Магамет Corporation. 
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AT Compatible 
from Wyse 


yse Technology an- 

nounced the WYSEpc 
286, an IBM PC AT-com- 
patible computer that 
operates at 10 and 6 MHz. 
The computer offers up to 
81.2 megabytes of disk 
storage. several display op- 
tions, and a standard PC AT 
keyboard or an IBM En- 
hanced Personal Computer 
keyboard. 

Standard features include 
640K bytes of RAM, eight 
full-size PC AT expansion 
slots, a realtime clock with 
battery backup, an RS-232C 
serial port. and a parallel 
port. Also included as stan- 
dard are MS-DOS 3.1 and 
GW-BASIC 3.1. The computer 
can be configured with a 
|.2-megabyte half-height 
floppy disk drive, a 
20-megabyte half-height 
hard disk drive, and a 
40-megabyte full-height hard 
disk drive. 

The company is also offer- 
ing three monitors and two 
graphics adapter boards, all 
of which are PC-compatible, 
for use with the WYSEpc 
286. The 14-inch monitors 
include the W¥-530 mono- 
chrome monitor ($235), 
WY-630 color graphics 
monitor ($599) with 640 by 
200 resolution, and WY-640 
EGA-compatible monitor 
($749) with 640 by 350 or 
640 by 200 resolution. The 
WY-430 graphics board 
($299) is compatible with 
the Hercules graphics 
adapter, IBM Color Graphics 
Adapter. and Plantronics 
display adapter. The WY-440 
graphics board ($499) pro- 
vides compatibility with 
IBM's Enhanced Graphics 
Adapter. 

The computer can also be 
connected to Wyse terminals 
for use as a multiuser sys- 
tem. With a 1.2-megabyte 
floppy drive, the system sells 
for 52499; with a 20-mega- 
byte hard drive, 52999; and 


WHAT'S NEW 


SYSTEMS 


Zgnit's 2-181, an IBM PC compatible with 640K bytes of RAM. 


with a 40-megabyte hard 
drive. $4199. Contact Wyse 
Technology. 3571 North First 
St. San Jose, CA 95134, 
(408) 433-1000. 

Inquiry 565. 


Two VMEbus 
Single-Board Systems 


F orce Computers CPU-6 
series of VMEbus 
boards is based on 68000 
or 68010 processors and 
supports floating-point oper- 
ations. The CPU-6 series of- 
fers 512K bytes of dedicated 
on-board DRAM permitting 
zero-wait-state operation at 
8 MHz and one-wait-state 
operation at 12.5 MHz. A 
6888] coprocessor at 8 or 
12.5 MHz is optional. 

Four 28-pin JEDEC 
sockets accommodate 27512 
EPROMs for up to 256K 
bytes of user and system 
program area or 8-bit-wide 
SRAM devices. Three 
RS-232C serial ports and 
one parallel port are also 
incorporated. Other stan- 
dard features include a real- 
time clock with battery 


backup and a 16K-byte 
monitor including a one-line 
assembler/disassembler. 

The base board sells for 
$1845, Contact Force Com- 
puters Inc., 727 University 
Ave., Los Gatos, CA 95030. 
(408) 354-3410. 

Inquiry 566. 


M otorola introduced 

a 32-bit VMEbus- 
compatible board (Model 
MVME133) that incorporates 
a |2.5-MHz 68020, a 6888] 
floating-point coprocessor, 
and | megabyte of DRAM. 
A 16.67-MHz version (Model 
MVME133-1) is also avail- 
able. 

Among the other features 
of the single-board com- 
puter are a serial debug 
port and two RS-232C multi- 
protocol serial ports, three 
8-bit timers. a real-time 
clock, and an A24/D32 
VMEbus master interface 
with system controller capa- 
bilities. 

With a 12.5-MHz pro- 
cessor. the board costs 
$1995. Contact Motorola 


Semiconductor Products Inc., 


PO. Box 20912, Phoenix, AZ 
85036. (602) 438-350]. 
Inquiry 567. 


Zenith's Z-181 
Laptop Computer 


enith introduced the 

Zi8l. ап IBM PC-com- 
patible laptop computer 
priced at $2399. Like the 
IBM PC Convertible, the 
Zenith machine uses a 
4.7 7-MHz CMOS 8088 pro- 
cessor and features two 
34-inch floppy disk drives 
capable of storing 720K 
bytes of data each. Unlike 
the Convertible, the Z-181 is 
completely compatible with 
the ROM BIOS in the IBM 
PC, according to Zenith. 

The Z-18I's fold-up LCD 
screen uses what the corn- 
pany cails supertwisted 
birefringent crystals with 
electroluminescent backlight- 
ing to attain a claimed con- 
trast ratio of 12 to 1. (Zenith 
claims that a standard 
monochrome CRT has a 
contrast ratio of 3 to 1.) In 
addition, the screen can 
display true shades of gray 
and has both brightness and 
contrast controls. 

The 11.8-pound computer 
comes standard with 640K 
bytes of memory. connec- 
tors for RGB and composite 
monochrome monitors, and 
serial and parallel interfaces. 
The portable also comes 
with MS-DOS 3.2 (a BASIC 
interpreter is optional). a 
realtime clock, a nickel- 
cadmium battery that 
powers the unit for up to 
five hours, an AC charger, a 
Socket for an 8087 math co- 
processor, and a set of 
"desktop" software pack- 
ages. Options include a 
54-inch battery-powered 
disk drive. a 300/1200-bps 
internal modem. and an in- 
terface for a bar code 
reader. 

For more information, con- 
tact Zenith Data Systems. 
1000 Milwaukee Ave. Glen- 
view, IL 60025, (800) 
842-9000. in Illinois, (312) 
391-8949. 

Inquiry 568. 
(continued) 
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Princeton _ 
is the best choice 
in PC monitors. 


When you're looking for a personal cated business graphics or and more personal computer 
computer monitor, look at number-crunching a financial owners every year. 

Princeton Graphic Systems. Our spreadsheet. That's why Princeton For the very best in PC monitors, 
growing family of high quality is number one in the minds of more the choice is clear: Pick the com- 
personal computer pany that's at the 
monitors delivers 2 top. Princeton 
compatibility, | ` Graphic 


brilliant colors, Systems. 
high resolution, 
and dependability. 
Whether you're 


designing sophisti- 


| potu y 


T « фый do 


HX-12E. Our EGA- SR-12P. Top-of-the-line HX-12. High resolution RGB SR-12. Super high resolu- MAX-12. High resolution HX-9/HX-GE. ee nine 
compatible monitor analog color monitor color monitor with .31mm tion RGB monitor with a amber monitor. When used inch high resolution AGB 
you 64 vivid colors. features ultra high resolution dot pitch gives you better 31mm dot pitch. Compati- — with an IBM-compatible monitor. Perfect tor worksta- 
sharp text and graphic 640 x 4801. 4,096 colors raphics, better text than bie with Sigma Designs Co- — monochrome adapter tions where Space is ata 
displays. The finest dot or superb graphics. The BM'5 Color Monitor (5153). or 400 board and others. delivars 720 x 350 resolu- premium. Both feature a .28 
pitch (. 28mm) of any IBM- finest dot pich (.26mm) of Nonglare screen. Voted Gives you 400 lines of tion. With an IBM- dol pitch and an etched dark 
compatible anhancedt any PGC-compatible "Best in ihe World” two resolution. Nonglare screen. compatible color adapter, glass screen. 
monitor. Nonglare screen. monitor. Laminated nonglara years running іп PC World's 640 x 200 resolution with 15 nomic Iaalures like a bulll- 
Fully compalible with panel. "World Class PC Contest”, shades of amber. The in tI swivel base, non- 
nodes os a ussielhercard. вау тне swich. HX-QE 
or aquivalen i ' , HX- 
Ай monitors come with free data and power cables. js фек with IBM's EGA 
(or equivalents). 

Visit your local computer store today and ask about our full Princeton Graphic Systems, 601 Ewing Street, Bldg. A, 

line of high resolution color and monochrome monitors. Princeton, NJ 08540; (609) 683-1660; TLX 

Monitors that live up to the Princeton Graphic Systems 821402PGSPRIN; (800) 221-1490, ext. 1104, 

tradition of quality, performance, and value. faded ac ш چو‎ mm e se dette eri milan d 
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GRAPHIC SYSTEMS 
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Line Printer for PCs 


he Personal Line Printer 

from Printronix is de- 
signed for use with IBM PCs. 
XT. ATS, and compatibles. 
The printer. which produces 
an entire line of dots at one 
time, operates in draft mode 
at 134 lines per minute and 
in near-letter-quality mode 
(with a character matrix of 
18 by 35 dots) at 47 lines 
per minute. The printer is 
also capable of producing 
IBM block graphics charac- 
ters and bit-map graphics at 
a resolution of 60, 120, or 
240 dots per inch. Plug-in 
cartridges enable the printer 
to emulate the IBM Pro- 
printer, Epson LO-1500, and 
Diablo 630. A choice of 
downloadable fonts is also 
available. 

The printer comes with a 
Centronics parallel interface 
and 2K-byte buffer. List price 
is $795, which includes a 
tractor and friction feed 
and two font/personality 
modules. Additional font 
cartridges cost $40 each. 
Contact Printronix, 17500 
Cartwright Ра., PO. Box 
19559. Irvine. CA 92713. 
(800) 826-3874; in California, 
(800| 826-7559 or (714] 
863-1900. 

Inquiry 569. 


300- to 9600-bps 
Modem 


astcomm Data intro- 

duced a modem that 
transmits data at 300, 1200, 
2400, and 9600 bps. The 
Fastcomm modem enables 
you to connect with another 
computer at lower speed, 
then switch to 9600 bps for 
downloading files. 

Available in internal 
(5979), external ($999), and 
rack-mount (5979) models, 
the modem offers auto-dial/ 
auto-answer capabilities and 
nonvolatile memory for stor- 
ing communication param- 
eters. The modem supports 


a superset of the Hayes AT 
command set, as well as the 
Bell 212A and CCITT V.22bis 
and V.29 standards. Contact 
EVI/Fastcomm Data Corp.. 
12347-E Sunrise Valley Dr. 
Reston, VA 22091. (703) 
620-3900. 

Inquiry 570. 


Mitsubishi's 
Low-Cost Digitizer 


he Grafnet Model-01 

from Mitsubishi is a 
standard page-size digitizer 
with an active area 8.3 
inches by 11.8 inches. Priced 
at $395, the tablet comes 
with a pen or an optional 
four-button puck. 

The digitizer operates at 
up to 60 points per second: 
its resolution is 0.1 mm or 
250 lines per inch. It fea- 
tures a DIP-switch-selectable 
range of output data for- 
mats that, the company 
says makes it compatible 
with any computer input 
protocol. The tablet works 
with AutoCAD, P-CAD, PC- 
Paint. and other standard 
software packages. 

A power supply is bun- 
dled with the tablet; а 6-foot 
RS-232C connecting cable is 
optional. Contact Mitsubishi 
International Corp. 520 
Madison Ave. New York, NY 
10022, (212) 605-2607. 
Inquiry 571. 


High-Resolution 
Display for Macintosh 


icroGraphic Images is 
offering MegaScreen, a 
graphics display interface for 
the Macintosh that provides 
a resolution of 1024 by 
[024 pixels. The $1495 
board includes 128K bytes 
of memory and fits inside 
the computer. 
According to the company. 
the board can be modified 
to work with any monitor. 


including a video projector, 
an IBM monochrome moni- 
tor. a television, or a VCR at 
low resolution. For an addi- 
tional $1500. MicroGraphic 
offers a 20-inch monitor 
with a resolution of 1024 by 
980 that is said to be the 
same as the one offered 
with Sun computers. 

The company claims that 
almost all Macintosh soft- 
ware that uses a "grow bar" 
can be grown to cover the 


entire high-resolution screen. 


By the end of the year. the 
company expects to have an 
option available for the in- 
terface that will let users 
connect a video camera and 
do fast digitization. Contact 
MicroGraphic Images Corp.. 
20954 Osborne St., Canoga 
Park. CA 91304, (818) 
407-0571. 

Inquiry 572. 


Teleswitch Gives You 


Access to Remote PC 


T eleswitch. a power- 
control device that can 
be activated through a 
remote phone or modem, 
enables a password- 
authorized caller to turn 
on a personal computer and 
peripherals at any time and 
from anywhere. The device 
keeps the system's power on 
for as long as the caller 
stays on-line. A time-delay 
circuit turns the power off 
five minutes after the caller 
disconnects the line. 

To power a computer up, 
you dial the number, hang 
up the phone when the 
system answers, and then 
redial after about a minute 
Or a sufficient interval to 
allow the computer to boot 
up. Redial and password 
validation must be com- 
pleted within five minutes; 
otherwise, the device auto- 
matically turns the com- 
puters power off. 

The unit also features 
voltage spike and surge sup- 
pression for all devices 


plugged into its four power 
outlets. The device com- 
plements pcAnywhere, a 
remote-access communica- 
tions program developed by 
Dynamic Microprocessor 
Associates that runs on IBM 
PCs. Suggested retail price 
for Teleswitch is 5229. Con- 
tact EKD Computer Sales 
and Supply Corp. 764 Mid- 
die Country Rd.. Selden, NY 
11784, (516) 736-0500. 
Inquiry 573. 


Memory Upgrade 
for Amigas 


legra, a memory expan- 

sion unit from Access 
Associates, adds 512K to 2 
megabytes of RAM to the 
Commodore Amiga. The 
unit supports the auto- 
configuration architecture of 
the Amiga; with 512K bytes 
of RAM, it costs $379. 

According to the company. 

the Alegras power require- 
ment is less than 5 watts for 
all versions; power is sup- 
plied by the Amiga at the 
expansion connector. Con- 
tact Access Associates, 491 
Aldo Ave., Santa Clara. CA 
95054, (408) 727-0256. 
Inquiry 574. 


Streaming Tape 
Backup for Macs 


A irror Technologies 
Magnum Tape 20 tape 
drive offers image, file-by- 
file, and incremental tape 
backup for the Macintosh 
computer. The drive uses 
tape cartridges (529) with a 
capacity of 25 megabytes. 
Priced at 51195, the drive 
connects to the SCSI port of 
a Mac Plus or to a Fat Mac 
equipped with the com- 
pany's Fast Port option 
($199). Contact Mirror Tech- 
nologies. 2209 Phelps Rd.. 
Box 304, Hugo. MN 55038, 
(612) 426-3276. 
Inquiry 575. 
(continued) 


40 BYTE * SEPTEMBER 1986 


Disc drives should never forget one thing: 
your important information. 

At Seagate, we build our drives to protect 
your data against all mishaps. And we put 
each drive through a series of grueling tests 
to make sure it doesn't forget. 

That's why quality-conscious customers 
have bought more than 3 million of our 
54" hard disc drives. 

So the next time you're looking for a new 
computer, disc memory upgrade or add-on, 
ask for Seagate by name. 

Its all you need to remember. 

Seagate Technology, 920 Disc Drive, 
Scotts Valley, CA 95066. 800-468-DISC. 
In California, 800-468-DISK. 


SS Seagate 


Inquiry 305 for End-Users. Inquiry 306 for DEALERS ONLY. 
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WHAT' S NEW 


Internal Hard Drive 
for Tandy 1000 


n internal 10-megabyte 

hard disk drive for the 
Tandy 1000 is available from 
J&M Systems. The $495 
drive comes with a con- 
troller. cables, mounting 
hardware, and installation 
manual. The drive requires 
IBM PC-DOS 2.1 or later; its 
low power consumption, the 
company says. enables it to 
be powered by the Tandy 
1000's power supply. For 
more information, contact 
JEM Systems Ltd.. 15100-A 
Central SE, Albuquerque, 
NM 87123, (505) 292-4182. 
Inquiry 576. 


PC Network 
for $250 
per Computer 


he Invisible Network. a 

local area network for 
IBM PCs and compatibles. 
can connect up to 45 com- 
puters at a maximum 
distance of 1300 feet. Each 
computer in the network is 
equipped with a plug-in 
board and linked with dou- 
ble twisted-pair wire and 
telephone jacks. The net- 
work requires one computer 
with a minimum of 320K 
bytes of RAM and a hard 
disk to be used as server: 
the company recommends 
an IBM PC AT. 

The network transfers data 
at a rate of 700K bits per 
second. It requires the IBM 
PC Network program as the 
network operating system 
and can run PC- or MS-DOS 
3.1 or later and multiuser 
NETBIOS programs such as 
dBASE III Plus. R:base 5000. 
and others. 

Each plug-in board costs 
$249.95: a 30-foot cable 
sells for $10. A starter kit 
with two plug-in cards and a 


42 BYTE * SEPTEMBER 1986 


cable costs $499.90. For 
more information, contact 
Invisible Software Inc., 481 
47th Ave, San Francisco, CA 
94121, (415) 221-0916. 
Inquiry 577. 


Plug-in ROM 
Simulator 


he ROMSim from 

Grossman + Associates 
is a ROM simulator board 
designed to increase the ef- 
ficiency of microprocessor 
development. According to 
the company, the board can 
be used in place of in-circuit 
emulators in most develop- 
ment applications. 

The board occupies one 
slot in the IBM PC AT and 
compatibles and emulates 
2716. 2732, 2764, 27128, 
and 27256 ROMs. ROM- 
based programs can execute 
from the board's RAM, and 
programs assembled on the 
computer can be loaded 
directly into the board. You 
can use the standard 
DEBUG utility to enter 
patches or changes to a 
program while debugging. 
The board also features ad- 
dress trapping and a pro- 
cessor address capture. 

The ROMSim costs $650. 
For more information, con- 
tact Grossman + Associates. 
749 Grayling Bay, Costa 
Mesa, CA 92626, {714} 
662-7911, 

Inquiry 578. 


4- and 8-Megabyte 


RAM Upgrades 
for RT PCs 


learpoint released two 

memory expansion 
boards for the IBM RT PC 
The RTRAM/4 offers up to 4 
megabytes of RAM using 
256K ZIP DRAMSs, and the 
RTRAM/8 offers an 8-mega- 
byte capacity using megabit 
DRAMs. Both boards sup- 


port the RT's error detection 
and correction logic and 
have an access time of 150 
nanoseconds. 

The RTRAM/4 draws 1.9 
amps. and the RTRAM/8 
draws 1.4 amps because 
of the fewer number of 
DRAMs. List price for the 
4-megabyte board is $1895; 
for the 8-megabyte board. 
$4395. For more inforrna- 
tion, contact Clearpoint Inc., 
99 South St., Hopkinton, 
MA 01748. (617) 435-5395, 
Inquiry 579. 


Definicon's 
32-bit Coprocessors 
for PCs 


efinicon Systems has 

developed two 32-bit 
coprocessor boards for IBM 
PC XTs, ATs, and compatible 
computers. The boards have 
an NS32032 processor oper- 
ating at a minimum of 10 
MHz, an NS32081 floating- 
point processor. and an 
NS32082 memory manage- 
ment unit for MS-DOS vir- 
tual memory functions. Both 
boards support multiuser 
tasks under AT&T's UNIX 
System V. 

The basic board (DSE-32) 
can be equipped with up to 
2 megabytes of dual-ported 
RAM. The DSI-32E comes 
with 2 or 4 megabytes of 
120-ns RAM and features an 
expansion socket that ac- 
cepts one or two half-size 
piggyback boards for up to 
12 megabytes of RAM. The 
DSI-32E is also available 
with a clock speed option 
that boosts the clock rate to 
15 MHz. Both boards in- 
clude a 2681 DUART operat- 
ing at 38.400 bps and two 
RS-232C serial ports via 
DB-25 and DB-9 connectors. 

The boards proprietary 
loader runs under MS-DOS 


2.0 and later. For software 
development. the company 
offers C, Pascal, and FOR- 
TRAN compilers, as well as 
assemblers, linkers, loaders. 
library managers, symbolic 
debuggers, public domain 
FORTH and LISP. a graphics 
library for virtual screens, 
and utilities. 

Prices for the DSI-32 begin 
at 51495; for the DSI-32E. 
$2295. A 4-megabyte add- 
on board costs $1795. For 
more information, contact 
Definicon Systems Inc.. 
31324 Via Colinas, Suite 
108, Westlake Village. CA 
91362, (818) 889-1646. 
Inquiry 580. 


GPIB Interface 
for PCs 
from Philips 


hilips introduced a GPIB 

interface that allows an 
IBM PC. AT, or compatible 
computer to connect to and 
control up to 15 instru- 
ments, 

The PM 2201 board plugs 
into one of the computer's 
expansion slots and cornes 
with supporting software 
and an installation and pro- 
gramming manual. The soft- 
ware enables you to call 
GPIB procedures through a 
high-level language addition 
to the computer's BASICA 
or GW-BASIC interpreter. 
Functions include bus ini- 
tialization. sending com- 
mands, sending and receiv- 
ing messages. remote and 
local instrument setting, 
serial polling. time-out set- 
ting. error reporting. and 
others. 

The PM 2201 sells for 
$850. For more information. 
contact Philips Test and 
Measurement Instruments 
Inc.. 85 McKee Ог. Mahwah, 
NJ 07430, (201) 529-3800. 
Inquiry 581. 


(continued) 
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Stagacs.Jrsíntg 
Standart 


resentations! Newsletters! Flyers! 

Signs! Overhead. Foils! Invita- 

tions! Menus! Logos! An- 
nouncements! Banners! Layouts! 
When you need а goodlooking visual 
quickly you need FONTASY — superb 
typefaces and simple drawing in one 
easy to use package. 

FONTASY gives vou a “what-you-sce-is- 
what-you-get" picture, ав you type and draw 
an the graphics screen of your [BM PC. You 
can create a page at a time, see а mini-pic- 
ture of thal page, print it, intl save it on disk. 
Page size is limited only by memory. not by 
screen size. 


Features 

Proportional space, justify, kem, hold 
fice, rearrange, magnify, black white rever 
sal, rotate, mirror image, lines, rectangles, 
avals, draw, fill in, undo Cand un undo), an 
line help, 200 page book, and easy control 
from keyboard or mouse Corporate 
licenses available. 

Fonts, fonts, and more fonts! We have 
over 275 typefaces in our growing library, 
and will be happy 10 send you free print 
samples on request. 

When you deal directly with the manufac 
turer (that's us), you pay rock-bottom dis 
tributor prices. If you order FONTASY now, 
we will give vou 28 fonts Gr $50 value) at no 
extra charge. With so many features at such а 
low. price, FONTASY belongs in your soft 
ware library even if you already have а 
"font" program. 

Inquiry 281 
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"Fontasy printed all of these. 


Equipment Needed 
IBM-PC, ХТ, AT, or truc compatible (Compaq. 
cic.) with ІВМ or Hercules graphics adapter and 
graphics monitor. 256K memory acceded for partial 
pages, 348-4 OK recommended for full pages 
Dot- matrix printer, Mouse optional MS-DOS 
2.00 or abovc. 

FONTASY supports: ШМ graphics printer, 
Proprinter; Epson FX. JX, LX, MX, АХ, and 
LQ-1500; C. Itoh 8510, 1550, 1570, Pro- 

writer-Jr; Н.Р Laserjet, ThinkJet; Microline 92, 
ү 93; Gemini 10X, 15X; Radio Shack DMP 105- 
440, 2100; Toshiba 351. 1340-1351; Star: and 
must Epson-compatibles. 


Money-Back 


Guarantee 
Fontasy is nol сору protected. and has a 
30 day money back guarantee. So, take 
Includes 28 Fonts advantage of our breakthrough price and 
and free ClipArt. order now TOLL FREE: 


1-800-824-7888, operator 669 (ORDERS ONLY) 


For further information and same day shipping, call: (818 ) 745-4444 | 


95 


| 
| 
РРО? — | 
® Tax | 
“248 Bellaire Ave., Box 560 Shipping — 3 — | 
No. Hollywood, CA 91603-0560 Total — — — П 
Name Company 1 
Address Telephone 
Visi MC Exp. Date 


Computer Memory Printer 


City, State, ZIP _ | 
Terms: M C. Visa, checks. Please add 5300 shipping and handling in US. or \ 
Canada, 520.00 wersem, $2400 for С.О ГУ. and sales тах in Calif. E 
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WHAT' S NEW 


= 


68020 С 
Cross-Compiler 
System 


oftware Development 

Systems announced the 
UniWare 68020 C Cross- 
Compiler System. which runs 
under UNIX, XENIX, and 
DOS. It supports Kernighan 
and Ritchie with standard 
extensions and new lan- 
guage features such as the 
const type specifier, function 
prototyping, and lint-like 
type checking. 

You can write programs in 
any combination of C and 
assembly language, and you 
have control over placement 
of program parts and the 
sizes of ints. pointers. and 
other types. 

The package includes a 
68020 assembler with 
macros. The DOS version 
sells for $595: XENIX for 
51390; and UNIX for $2790. 
Contact Software Develop- 
ment Systems Inc.. 3110 
Woodcreek Dr.. Downers 
Grove, IL 60515, (312) 
971-8170. 

Inquiry 582. 


Serial Async 
Communications 


serial asynchronous 

communications pack- 
age. Dual Serial Port 
Manager from Akron Soft- 
ware provides an interface 
between an application pro- 
gram and the serial ports of 
ап IBM PC, XT. АТ, or com- 
patible. It enables applica- 
tions developers to write 
programs that communicate 
with external modems, com- 
puters, or other peripherals 
via the COM] and COM2 


ports. 

The interface program is 
interrupt-driven, buffers all 
received and transmitted 
data, and enables devel- 
opers to specify the size of 
each buffer. With DSPM. an 
application program can use 
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both ports simultaneously. 
DSPM works with pro- 
grams written in Pascal. C. 
compiled or interpreted 
BASIC. FORTRAN, and as- 
sembly language. It requires 
less than 2K bytes of RAM 
plus buffer space, according 
to the company. and costs 
599. For more information, 
contact Akron Software, 53 
Hillside Ave., Toronto, 
Ontario, Canada, M8V 1S7, 
(416) 251-1866. 
Inquiry 583. 


Multiuser Operating 


Environment 


R ealFile from Realia 
enables you to use the 
file-sharing capabilities of 
PC-DOS on the IBM PC Net- 
work. A central journal com- 
municates task record locks, 
current positions, and block 
alterations. 

The RealFile operating en- 
vironment runs on IBM PCs, 
XT. АТ, and compatibles 
running PC-DOS or MS-DOS 
3.1 or higher. The program 
uses 8K bytes of RAM and 
costs $150. For more infor- 
mation, contact Realia, 10 
South Riverside Plaza, 
Chicago. IL 60606, (312) 
346-0642. 

Inquiry 584. 


PDOS for 
68020 Systems 


E yring Research Institute 
announced a version of 
PDOS for 68020-based sys- 
tems. PDOS includes a real- 
time, multitasking kernel, file 
manager, editor, floating- 
point module, assembler, 
and linker. These require 
less than 32K bytes of RAM. 
according to Eyring. 

The Institute reports that 
the macro assembler runs 


SOFTWARE * PROGRAMMING LANGUAGES AND AIDS 


up to 40,000 lines per 
minute. 

BASIC, C, Pascal, and FOR- 
TRAN are available for use 
with the 68020 PDOS. The 
operating system alone costs 
$1250. For more informa- 
tion, contact Eyring Re- 
search Institute Inc., 1455 
West 820 N. Provo, UT 
84601, (801) 375-2434. 
Inquiry 585. 


A Ratfor for 
MS-DOS 
FORTRAN-77 


L ogical Developments 
says it has rewritten the 
Ratfor concept, used 
primarily in minicomputer 
applications, using C. en- 
abling it to work with 
FORTRAN-77 compilers and 
personal computers. 

RF77 is a translator pro- 
gram, with programs written 
in RF77 syntax and then 
converted into equivalent 
FORTRAN code, RF77 also 
accommodates FORTRAN's 
formatting requirements, 
enabling the programs to be 
compiled with any normal 
FORTRAN compiler. 

RF77 adds WHILE, FOR, 
and REPEAT. . .UNTIL loop- 
control structures, which are 
not in FORTRAN. 

The RF77 program re- 
quires an IBM PC or com- 
patible running MS-DOS or 
PC-DOS 2.0 or higher. RF77 
costs $65. For more infor- 
mation. contact Logical 
Developments, PO. Box 
55798, Houston, TX 77255, 
(800) 835-2246, ext. 41. 
Inquiry 586. 


Simulator/Debuggers 


for MS-DOS 
Machines 


M ecklenburg Engineer- 
ings simulatoridebug- 
gers enable you to test and 
debug software by loading 


files in hexadecimal format. 
Status displays show the 
contents of the machine 
registers and also memory 
references, where necessary. 
Instructions are displayed 
disassembled and show the 
data about to be read or 
overwritten. You can change 
target machine registers and 
memory from the keyboard. 
The programs run on IBM 
PCs. ХТ5, ATS, and com- 
patibles. Versions are 
available for the 6300, 6500, 
6800, 8085. 8048. and Z80. 
Each is $75. Contact 
Mecklenburg Engineering 
Inc, PO. Вох 744, Chagrin 
Falls; OH 44022. (216) 
338-8379. 
Inquiry 587. 


Visual COBOL 


isual COBOL from mbp 
Software and Systems 

Technology is an enhanced 
version of its native code 
COBOL compiler. New 
features include full support 
of DOS path names, faster 
compilation speed. and a 
shrink utility that. according 
to the company, reduces the 
size of executable code. 

This screen management 
system has an enhanced 
mask editor that creates a 
working-storage screen 
definition in the form of a 
COPY file. The enhanced 
mask editor also offers real- 
time numeric field validation 
and update capabilities with 
an ACCEPT statement. 

Visual COBOL runs on 
IBM PCs, ХТ, АТ, and com- 
patibles with 192K-byte 
RAMS. The company recom- 
mends a hard disk. The 
package costs $1150. Con- 
tact mbp Software and 
Systems Technology Inc.. 
1131 Harbor Bay Parkway, 
Suite 260, Alameda, CA 
94501, (415) 769-5333. 


Inquiry 588. 
(continued) 


TRANSEC NEW PRODUCTS 


Program Review: 


Makes d BASE Easier to Program, 
Reduces Logic Errors, Bugs 


TranSec d ANALYST" automatically 
converts any d BASE III program to 
d BASE III PLUS with true record and 
file locking for multi-user operation. 
Features include syntax/blocking 
analysis, tabbed file output, variable 
cross reference. Framework-type inter- 
face command windows, pop-up menus, 
graphic analysis REPORTS menu. 
Saves programmer's time to analyze and 
debug d BASE П, Ш, or PLUS. Supports 
muiti-user Clipper and network ver- 
sion of WordTech. Not copy protected. 
Rated a "best buy." 
TranSec dANALYST " 

TO ORDER: 1-800-423-0772 
IN FL: 1-305-474-7548 


$74.95 plus $5 s/h 
VISA/MC 


Program Review: 


Simplify Naming, Finding Your 
Files with 32-Character File Names 
TranSec PCEasy™ is a new easyto-use 
"office environment" file management 
system that allows anyone to easily 
organize large amounts of data on a 
hard disk. Expands DOS file name limit 
to 32 characters to name files naturally, 
the way you think. Use easily re- 
membered plain wordsor numbers. The 
interface structure mimics the paper 
world, only it's faster, better and easier 
to use... by programmers, managers, 
secretaries, clerks. PCEasy immediate- 
ly finds file cabinets, file drawers, file 
folders, spread sheets, reports in their 
own logical location. Automatic menu 
access to application programs. Works 
with all popular applications and utili- 
ties. Not copy protected. Rated “taxt 
for ease of use." 
TranSec PCEasy'" 

TO ORDER: 1-800-423-0772 
IN FL: 1-305-474-7548 


$74.95 plus $5 s/h 
VISA/MC 


UNLOCK" Removes 


Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNlock "copying" disk allows you to 
make "unprotected" DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform per- 
fectly, as do copies of these copies. 
UNlock copies run on any hard disk, 


required in drive "A" Run on a RAM 
disk simply and conveniently. Also, 
copy DOS 5%” programs to 31%" 
diskettes. For IBM* PC, XT, AT, com- 
patibles, 256K or more, DOS 2.1 or 
higher. Choice of the critics! 


including Bernoulli Boxes. No original 
Guaranteed to work only with programs below: 


и £6 Дт 4 | 
| UNLOCK“ ALBUM "A" PLUS m. 9S ow 


e d BASE ill А dBASE lli PLUSTM e LOTUS 1-2-3™ (1.4.2.0) 

e FRAMEWORK | & ИТМ e IBM WRITING ASSISTANT™ û 01) 

e CHARTMASTER' (вл) e ІВМ FILING ASSISTANT'M 9 

e SIGNMASTER™ 5 1) e ІВМ REPORTING ASSISTANT™ по) 
a FASTBACKTM (5з) e GRAPHWRITER" (4.5, an) 

s HARVARD TOTAL PROJECT MGR. (1:30) Ф REALIA COBOL™ (2, 20) 

e THINKTANK™ (20, 2 1) e MULTILINK ADVANCEDTM (3 52. 3.03) 
e DOLLARS & SENSE™ (2.0 


$49.95 


[Pius $4 ship handling Forgan orders $10) 


e MICROSOFT WORD (15, 2.0, 201) 
e PFS: ACCESS™ poss Ed) 


UNLOCK" ALBUM “B” PLUS 


e SYMPHONY ™ ү) 


e CLIPPER™ ты 
e LOTUS 1-2-3 REPORT WRITER™ (1. x cei АЩ 
TM 3 
e DOUBLEDOS e PFS: WRITE™ (101, с) 
ә 5nmARTWORK'P (по Rex 8 thru 10 А 1.3) e PFS: REPORT™ 
e DISK OPTIMIZER™ | is 


+ TM 
e MANAGING YOUR MONEY™ q.s, 1.51, 2.0) e PFS: FILE™ (a, су 
« DATABASE MANAGER Il — THE INTEGRATOR™ (2.0, 2.02) 


"Best of UNLOCK" 74. 
ALBUM "D" PLUS [Pius $4 „974 35 $10j 


e LOTUS 1-2-3™ (4.2.9 


SPECIAL OFFER 


e dBASE Ill & d BASE I} PLUS™ 


e FRAMEWORK | & W™ e SYMPHONY'M гл) 
e CLIPPER'M e LOTUS 1-2-3 REPORT WRITER! по 
e FASTBACK™ (5.3 e DOUBLEDOS™ 


e HARVARD TOTAL PROJECT MGR.™ и.) 
e SIGNMASTER" js. 1) e MANAGING YOUR MONE Y TM (1.5, 1.51, 20) 

e DOLLARS & SENSE™ (20) e THINKTANKTM (2 o, 21) 

o MICROSOFT WORD! (15, 2.0, 201) 


UNLOCK FLIGHT/JET #201 $14.95 
К FLIGHT SIMULATOR™ - JETTM ros З Shiphanding. ондо ordera $10) 


CHOICE OF THE CRITICS! 


“ИМіоск has two particularly en- | “UNIock 4.7 defeats the latest Pro- 
ЗАЦ dearing characteristics: it works, B f I E lok and SuperLock type of copy 
and works ein e | was able to quickl rotection scheme. it's menu-driven and works 
produce unprotected copies of Latus 1-2- ine on the programs it's supposed to work on: 


è CHARTMASTER™ (5.1 


release 2, Symphony 1.1, Microsoft Word 2.0, 
dBase lil 1.1, and Framework li. These copies 
performed flawlessly, ав did copies of these 
copies." Christopher O'Malley, 

PERSONAL COMPUTING, April '56 


"Because copy protection can interfere 
— 13 with the ability to back up a hard disk, 
business-oriented users may prefer programs 
like TranSec's UNIock series." 

Winn L. Rosch, PC MAGAZINE, May 27, 1986 


UNLOCK" 


Lotus 1-2-3, dBase Ill, Framework, Symphony, 
Paradox, and several others." 
Jerry Pournelle, BYTE, Feb. ‘66 


Recommended by the editors of: 


PERSONAL 


COMPUTING 
"The Best Sofware Willies for Under £100" 


ORDER TODAY TOLL FREE: , 


1-800-423-0772 


IN FLORIDA: 1-305-474-7548 


` “© 


TranSec Systems, Inc., 1802 North University Drive, Plantation, FL 33322 


Trademarks are the aole property of 
operated software. 


thelr respective owners. UNIock ia for use only Io improve the usesbility of legally acquired and 


WHAT'S NEW 


SOFTWARE ® SCIENTIFIC AND ENGINEERING | 


Program for 
Robot Design 


ern International's МАТ 

MAN, a program for 
computer-aided design of 
robot arms written at Texas 
A&M. is based on the Stan- 
ford manipulator. The soft- 
ware can predict the degree- 
of-freedom motion of the 
manipulator when the con- 
trol parameters of each link 
are specified, or it can tell 
what the control parameters 
should be for a particular 
movement. MATMAN sym- 
bolically handles the com- 
plex matrix manipulation. 

The disk contains source 

code in BASIC for the IBM 
PC. The manual covers the 
theory of robot manipulator 
kinematics and the deriva- 
tion of equations. MATMAN 
sells for 585. Contact Kern 
International Inc., 575 
Washington St., Pembroke, 
MA 02359. (617) 826-0095. 
inquiry 589. 


Computer-aided 
Circuit Design 


soft's electronic design 

tool, CompDes, is a 
menu-driven program with 
selections that range from 
basic electricity to circuit 
design. 

The program calculates 
values of circuits for active 
and passive filters, at- 
tenuators, amplifiers, and 
power supplies. You can 


Linking XENIX 
Machines 


MB's TEAMate is a 

tool that enables 
groups of people to work 
together using their existing 
terminals, XENIX-based per- 
sona! computers, and 
software. 

TEAMate structures users 

files into an outline form, 
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determine circuit values of 
resistance, reactance, 
resonance. and decibel 
ratios with the program's 
built-in calculators. 

To use CompDes, you 
must have an IBM PC, XT. 
АТ, or compatible with MS- 
DOS or PC-DOS 2.0 or 
higher and at least 128K 
bytes of RAM. The price is 
$49.95. Contact Esoft Soft- 
ware, PO. Box 072134, 
Columbus, OH 43207, (614) 
491-0832. 

Inquiry 590. 


Least Squares 
Approximation 


lpha Applied Research 

announced R2, a least 
squares approximation soft- 
ware package with curve fit- 
ting and data correlation 
capabilities. 

You can build mathe- 
matical models of scientific 
and engineering data using 
a variety of functions, in- 
cluding polynomials. ex- 
ponentials, power functions, 
logarithmics, trigonometrics. 
inverse trigonometrics, 
hyperbolics, and inverse 
hyperbolics. You can test 
many functional forms, ac- 
cording to the company. 
with the addition of user- 
defined variables. You can 
also build linear and non- 
linear equations in two to 
ten variables from ex- 
perimental data. 

To run R2 you must have 


an IBM PC XT or compati- 
ble running MS-DOS or PC- 
DOS 2.0 or higher. at least 
256K bytes of RAM, and a 
single floppy disk drive. 

R2 costs $199 for the single- 
variable configuration; 5298 
for the multiple version. 
Contact Alpha Applied 
Research, 2355 McLean 
Blvd., Eugene, OR 97405, 
(503) 485-6841. 

Inquiry 591. 


Signal Processing 


on the IBM PC 


ektronix announced 

Signal Processing and 
Display Programs, a wave- 
form-processing, display. 
and data structure manipula- 
tion package. 

SPD offers signal process- 
ing algorithms, enhanced 
graphics, flexible data struc- 
tures, and software libraries. 
According to the company. 
SPD has rnore than 190 pro- 
cessing functions. 

All of the waveform-pro- 
cessing graphic-display func- 
tions and data structure ma- 
nipulation utilities are writ- 
ten in C. Some of these 
functions can be accessed 
through a BASIC interface as 
well. 

Hardware requirements in- 
clude an ІВМ РС, XT. АТ, or 
compatible with 256K bytes 
of RAM, a hard disk, and 
color graphics adapter. The 
company recommends using 
an XT or AT with 640K 


RAM. For BASIC program- 
ming. you'll need an IBM 
BASIC version 1.0 compiler. 
For C programming. SPD is 
compatible with Lattice C 
version 2.15. The cost of the 
package is $950. Contact 
Tektronix Inc, PO. Box 500. 
Beaverton, OR 97077, (800) 
426-2200: in Oregon. (503) 
627-9000. 

Inquiry 592. 


Guide to 
Signal Processing 


oonshadow Software 

Я describes its SPIA as 
an interactive software guide 
for people who want to 
study signal processing. 
Using the program, you 
"build" functions by select- 
ing from a library of pre- 
defined functions and math- 
ematical operations. These 
operations include Fourier 
transforms, convolutions, 
and correlations. Each com- 
mand is displayed graph- 
ically in up to three win- 
dows. SPIA also operates on 
user-acquired data. 

The package runs on the 
IBM PC family and com- 
patibles and supports 
several graphics adapters, in- 
cluding Hercules and IBM 
devices. It costs $99: 
"qualified students” can buy 
it for $25. Contact Moon- 
shadow Software, 5016 
Castlewood Dr. San Jose, 
CA 95129, (408) 446-2459. 
Inquiry 593. 


SOFTWARE ® BUSINESS AND OTHER | | 


from which members of the 
team can develop. reorga- 
nize, edit, or read docu- 
ments. These can include 
text, spreadsheets, or 
graphs. 

The software can also be 
used as an electronic mes- 
saging system and a com- 
puter conferencing system 


for both internal and exter- 
nal communication. 

The user interface is cur- 
cursor-controlled. Other fea- 
tures include an on-line help 
facility. database access con- 
trol. XMODEM support. and 
mappable keys for non- 
standard terminal support. 
You can customize the com- 
mands, database, and screen 
and print formats for vertical 


applications. 

TEAMate runs under SCO 
XENIX System V on the IBM 
PC AT and compatibles. 
Prices for TEAMate start at 
$1995. An upgrade kit, 
which includes SCO XENIX 
System V, a database sys-. 
tem. a word-processing 
system. 2 megabytes of 

(continued) 
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Counting the corn and measuring the market used to demand And for lightning-fast, high-quality data processing. the 294 wide 
artistic, as well as accounting, virtuosity. And before you could carriage simply can't be beat. 
show your results to the powers that be, you had to waitforthe ^ Add color as brilliant as anything along the Nile—just by 


ink to dry on the papyrus. pushing a button. And special effects like boldface, underlines 
Today the whole procedure is cut and dried. Computers and italics are as easy to use, too. 

separate the wheat from the chaff. The MICROLINE 290 serles 

And printers present the results works with your ІВМ“, IBM com- 

faster than an asp can strike. س‎ А patibles and other major 


Now, the new OKIDATA 
MICROLINE" 290 series goes 
beyond speed to give you 
graphic capabilities the 
ancient scribes would envy. 
The 292 model produces 
executive-quality correspon- 
dence at "need-it-yesterday" 
speed. The 293 prints just as 
fast on paper as wide as 16”. 


"Er PCs. And works perfectly, 
ч: thanks to OKIDATA's high 
quality and rugged reliability. 
Count on OKIDATA to pro- 
duce the clearest presenta- 
tions for your business. And 
count yourself lucky you 
don't have to know how to 
draw. For the dealer nearest 
you, call |-800-OKIDATA. 
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nO | MERICA compan 
We put business on paper. 
Inquiry 256 


Registered Trademarks: OKIDATA and MICROLINE (Registered U.S. Trademark]. Oki America, inc. Marque deposée de Oki America, inc. IBM, International Business Machines Corp. 


WHAT'S NEW 


memory, and four serial 
ports, costs $4500. For more 
information, contact MMB 
Development Corp., 753 
Deep Valley Dr.. Rolling Hills 
Estates, CA 90274, (213) 
541-4504. 

Inquiry 594. 


Relational Database 


icrorim announced 

R:base System V, a 
database management prod- 
uct for the IBM PC and 
compatibles. This relational 
database enables multiple 
users to perform data man- 
agement and create pro- 
grams to automate data 
management tasks in stand- 
alone or multiuser LAN 
environments. 

R:base System V requires 
an IBM РС, XT, AT, or com- 
patible, with PC-DOS or MS- 
DOS 2.0 or higher for single 
users. 3.1 or higher for 
multiusers. Single users 
need 512K bytes of RAM; 
multiusers need 640K. A 
hard disk is required. The 
price is $700. For more in- 
formation. contact Microrim 
[nc.. 3925 159th Ave. NE, 
PO. Box 97022, Redmond. 
WA 98073-9722. (206) 
885-2000. 

Inquiry 595. 


Database for 
IBM PCs 


AS-Plus, a program- 

mable relational data- 
base, was announced by 
Business Tools. It combines 
the aspects of a file 
manager, a relational data- 
base. and an application 
development system. 

TAS-Plus enables you to 

create, add, change, and 
delete database records 
without writing a program. 
Front-end facilities include 
pull-down menus and on-line 
help screens. You can dis- 
play multiple records and 
manipulate data with the 
browse utility. The report 
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SOFTWARE е BUSINESS AND OTHER 


A screen from Microrin's R:base System V. 


writer organizes the data 
that you select into report 
formats that you define. 
Also, you can convert 
dBASE Ill files to TAS-Plus 
files with another utility. Up 
to 16 files can be open at 
the same time, and they can 
be updated as well. And 
you can chain to other pro- 
grams or execute DOS com- 
mands without leaving 
TAS-Plus. 

system requirements in- 
clude an IBM РС, XT. АТ, or 
compatible running MS-DOS 
or PC-DOS 2.0 or higher. 
You must also have a mono- 
chrome or color monitor, 
384K bytes of RAM. and at 
least one floppy disk or 
hard disk drive. TAS-Plus 
costs $69. For more infor- 
mation, contact Business 
Tools Inc., 4038-B 128th Ave. 
SE. Suite 266, Bellevue. WA 
98006. (206) 644-2015. 
Inquiry 596. 


Graphics Glue 


lue is a Macintosh soft- 

ware package that 
enhances desktop-publishing 
programs. such as Page- 
Maker and ReadySetGo, by 
letting you incorporate in a 
document graphics from 
most Mac applications. Solu- 
tions Inc. says its product 
also makes electronic 
distribution of documents 
(newsletters, for example) 
practical. 

The program adds a print- 
to-disk capability to most 
Mac applications. After 
you've saved a graph or a 
spreadsheet, you can copy 
images into a document be- 
ing produced with MacWrite, 
MacPaint, Word, or other 
software. Images copied by 
Glue are not limited by 
screen Size. 

Once you've printed a 
document to disk, you can 


WHERE DO NEW PRODUCT ITEMS COME FROM? 


The new products listed in this section of BYTE are chosen from the thousands 
of press releases, letters, and telephone calls we receive each month from 
manufacturers, distributors, designers, and readers. The basic criteria for selection 
for publication are: (a) does a product match our readers interests? and (b) 
is it new or is it simply a reintroduction of an old item? Because of the volume 
of submissions we must sort through every month, the items we publish are 
based on vendors statements and are not individually verified. If you want 
your product to be considered for publication (at no charge). send full infor- 
mation about it, including its price and an address and telephone number 
where a reader can get further information, to New Products Editor. BYTE. 
One Phoenix Mill Lane, Peterborough, NH 03458. 


send it through a network or 
e-mail system, using most 
communications packages. 
Solutions says. 

Glue runs on any Mac and 
is HFS-compatible. Sug- 
gested retail price is $49. 
Contact Solutions Inc, РО 
Box 989, Montpelier, VT 
05602, (802) 229-0368. 
inquiry 597. 


Function Library 
Enhances Clipper 


C ommunication Horizons 
announced five versions 
of its function libraries, 
which provide record- and 
file-locking capabilities for 
the Clipper dBASE lil com- 
piler from Nantucket. 

NovelLib provides multi- 
user capabilities for Clipper 
running on the Novell Net- 
work and requires Novell's 
Netware 4.61 or higher. 
PCnetLib is for use with 
IBM's PC Network or Token 
Ring. MlinkLib works with 
The Software Link's Multi- 
Link Advanced or LANLink. 
3ComLib is for use with 
3Com's EtherShare series. 
OrchidLib works with Alloy 
Computer Products’ ATNX, 
RTNX, or NTNX and AST's 
PCnet. 

All libraries share the 
same syntax and can be 
transported to another net- 
Work with few program 
changes. according to the 
company. The multiuser 
libraries include a basic core 
of functions that parallel the 
record- and file-locking func- 
tion of dBASE III Plus. 

To use the libraries, you 
must have the appropriate 
network or multiuser system 
and an IBM PC or compati- 
ble with approximately 20% 
of free memory above the 
single-user program size. 
The libraries cost $99 each. 
Contact Communication 
Horizons, 701 Seventh Ave, 
Suite 900. New York, NY 
10036. (212) 724-0150. 
Inquiry 598. 


Small Wonder. 


Proof positive that good things 
come in small packages is the 
new 3.5-inch diskette. 

And that's big news for anyone 
who uses an appropriately con- 
figured IBM PC, PC/XT, Personal 
Computer AT and the new IBM 
PC Convertible. 

Durable 3.5" diskettes, allow 
you to carry over 350 standard 
typed pages (720KB) in your shirt 
pocket. That's twice as much 
information as on a 5.25" (360K B) 
diskette, in a much more rugged, 
portable form. 


The new 3.5" diskette stores up to twice 
as much (720 KB) as a 5.25" (360K B) 
diskette. 


Now IBM PC users have the option 
of using programs and data in either 
size, and the flexibility to work with 
other members of the IBM PC family 


using 3.5" diskettes. 


Translation Services. 


The new IBM Personal Computer 
3.5" External Diskette Drive provides 
a vital bridge between your IBM PC 
and 3.5" technology. This compact 
unit makes it easy for you to share 

.  , information between 

- computers using 3.5" 
diskettes and 
5.25" diskettes. 


The IBM PC 3.5" 
External Diskette Drive ^ 
provides a cost-effective bridge 


between 3.5" and 5.25" technology. 


The new IBM PC Convertible is a f 


The IBM Personal Computer 3.5" 
External Diskette Drive comes in 
iwo models, one for the IBM Personal 
Computer AF and one for the IBM 
PC, PC/XT or IBM PC Convertible. 


Information and applications can 


| be shared* between 3.5" diskette 


drive machines and an IBM PC 
running DOS 3.2 with the IBM 
Personal Computer 3.5" External 
Diskette Drive attached. 
Transferring files and programs 
between 3.5" and 5.25" diskettes 18 as 
easy as making a backup copy of a 
diskette. So, you can very quickly have 
a "database to go" for your IBM PC 
Convertible. Or, a week's worth of 


| sales call information in a ready-to-use 


lorm for your secretary when you 
return. 


Print Evolution. 
The new IBM Proprinter XL is 


especially designed to make life casier 
for those who work with accounting 
applications. Its wide carriage design 
and switchable printing speeds of up 
to 200cps are perfectly suited for 
spreadsheet applications. 

The IBM Proprinter XL also 
features an easy-to-use front operator 
panel that lets you choose from the 
Мз extensive menu of features, even 
if you have little or no programming 
skills. 

Plus, the new Proprinter XL offers 
a long list of standard, labor-saving 
features to make many printing 
jobs easier: easy printing of 
single sheets and envelopes 
without removing your 


| continuous forms paper, 
power-assisted paper 


loading, all-points-addressable graph- 
ics capabilities, near-letter-quality 
printing (40cps), and emphasized text 
printing (100cps). Plus, you can set 
the printer in double high, double 
wide or emphasized print through the 
operator panel or through software. 


Power To Go. 


The new IBM PC Convertible can 
play two powerful roles in any business- 
persons life. 

[n the office, with an optional 
[BM PC monochrome or color display 
and adapter, the PC Convertible 
fills the bill as a space-saving 
desktop PC. 

But when you're ready to hit the 
road or runway, just attach the high 
quality, 80-column x 25-line detach- 
able LCD display, and the PC 
Convertible is ready to travel, too. 

Weighing in at a scant 12 pounds, 
the IBM PC Convertible delivers 
full-size PC performance in a portable 
computer with heavyweight features 
including: 

A full-function keyboard with full- 
size keys and the same center-to- 
center key spacing as a standard IBM 
PC keyboard. 

A fast, very efficient 80C88 micro- 
processor with up to 10 hours of 
non-stop computing power between 
battery recharges (with average use). 

Up to 512KB of user storage 
(through 128KB expansion cards 
from a standard 256K B). 

Dual 3.5" diskette drives supporting 
720KB capacity 3.5" diskettes. 

Additional IBM PC Convertible 
features help ensure that work done 
on the road doesn't get lost in transit. 
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Welcome То Read Only. 


Heres great news for IBM PC users. 
IBM has expanded its already 
expansive PC product line to bring 
even more power and flexibility to 
your desktop. 

In this issue alone you'll be reading 
about new enhancements to the 
IBM PC/XT, the IBM Personal 
Computer AT,* the IBM PC Keyboard, 
the [BM Proprinter, the Mainframe 
Communications Assistant, and 
more, 

And, as if that weren't enough, 
ІВМ has also found time to expand 
your computing horizons even 
more by introducing exciting new 
PC products. This issue of Read Only 
will tell you about the new IBM PC 


Convertible, new 3.5" diskettes, the 
new [BM PC 3.5" External Diskette 
Drive, and two new accounting 


software packages. 


t E 


HARDWARE NEWS 


The Right Touch. 


To make it easier than ever to work 
at an IBM PC/XT or Personal 
Computer AT, IBM has introduced 
the new IBM Enhanced Personal 
Computer Keyboard (shown below). 


ІВМ redesigned its classic 
keyboard to better meet the needs 
of PC users, office system users, as 
well as users who communicate with 
larger computers. 

To accomplish this, ІВМ included 
separate cursor and screen control 
keys, making it easier for users to 
dedicate the numeric keypad to 
numeric input when working with 
number-intense applications. Plus, 
the keypad can still be used for 
cursor and screen control when not 
in the num/lock mode. 

ІВМ also increased the number 
of function keys from ten to twelve, 
arranged across the top of the 
keyboard. This gives users two 
additional keys for increased 
automatic operation. 

All to enhance the productivity of 


Two Ctrl and Alt those who work with words, numbers 
keys for ambidex- ah f other avolications 
trous ncecss. Twelve Function gra host oi other appieations. 
keys in new position— 
RAE T two additional 
TA m, Function keys pro- Enlarged Backspace Dedicated Function 
: vide added flexibility | and Shift keys. Control keys for 
in host access or frequently used 
communications E functions. 
, | applications. 
Caps iae ? ry X Dedicated Numeric 
№ Pad including Enter 


key and four 
Arithmetic Function 
keys for easy 


numeric input. 


Separate Screen 
Control and 
Cursor keys for 


faster, easier access. 


The ІВМ Enhanced PC Keyboard 
to help you be more productive, faster. 


wer PC that works wherever you do. 


These optional features include: 

Àn internal modem feature to let 
you communicate with other 
computers simply by plugging the 
PC Convertible into any standard 
modular phone outlet. 

The IBM PC Convertible Printer for 
system battery powered, near-letter- 
quality printing anywhere. 

Plus, the IBM PC Convertible can 
come with a helpful set of programs 
to get you up and running on the 
road to enhanced productivity. Fast. 


Planned For Growth. 


It's a classic case of a very good 
thing that just keeps getting better. 

IBM has now introduced the 
enhanced PC/XT product family: 
increased flexibility in storage, 
memory and option configuration for 
maximum productivity today, and 


IBM 
PC/XT [ 


The new IBM PC/XT—enhanced power 
and flexibility for today. And tomorrme. 


plenty of room to expand as your 
business does. 

The XT is now available with a 20- 
megabyte hard file that can store up 
to 10,000 pages of information. 
There's also an easy, low cost way to 
increase memory to a full 640KB on 
the system board without tying up 
valuable expansion slots. And the 
XT now has 3.5" diskette capability, 
utilizing the new IBM Personal 
Computer 3.5" External Diskette Drive. 

Plus, full IBM PC compatibility 
means that no matter which XT model 
you choose, you can benefit from 
the extensive IBM Personal Computer 
software library. 

The new IBM PC/XTs, because 


one size should not have to fit all. 


Power Play. 


If you thought you'd seen all the 
IBM Personal Computer AT has to 
offer, think again. Twice. 

IBM has increased processor speed 
in two new models of the IBM 
Personal Computer AT by an impres- 
sive 33% (from Gmhz to 8mhz). So, 
they're sure to become your fast 
friends if you work with large spread- 
sheets and volumes of data. 

The new models offer a standard 
30MB hard file and the option to add 
an additional 20M B ог 30MB hard 
file. That’s a grand total of 60M B, 
or approximately 30,000 pages of 
words and numbers. 

These two newcomers are born 
communicators: Sharing files with 
other PC s from a variety of popular 
software programs. Working as a 
server for data storage and file 


processing in an ІВМ PC LAN running 


the IBM PC Local Área Network 
program. Utilizing IBM TopView™ 
and one of the IBM PC 3270 Emula- 
lion Programs to access mainframe 
information and to execute PC 
DOS and mainframe applications 
concurrently. 

And the best news of all is that 
you can get all this increased 
power without an 
increased price. 


omm d 


30MB 


— کک 


20MB 


Now the IBM Personal Computer AT 
offers a choice of hard files to meet 
your storage needs. 


fas € 
WHAT'S THE PROGRAM 


Meet Your New Assistant. 


Keeping the books for a small 
business is a very big job. So, IBM 
thought you could use a friendly, 
versatile, highly skilled assistant. 
The new IBM Accounting Assistant 
Series. 

This complete series of automated 
bookkeeping application programs 
for small to medium size businesses 
can help cut any job down to size. 
And, its modular design means that 
you can start out with just the pro- 
grams you need today, then expand 
your series as your business grows. 

The IBM Accounting Assistant 
Series includes six individual 
editions: General Accounting, 
Accounts Payable, Accounts Receiv- 
able and Billing, Payroll, Inventory 


The IBM Accounting Assistant Series. 
Big help for small to medium size 
businesses. 


Control and Purchasing, and Job Cost 
bidding software. 

Plus, thanks to the ІВМ Accounting 
Assistant Series’ user-friendly attri- 
butes and easy-to-follow instructions, 
you can start profiting from your 
system from day onc. 


High-Powered Advice. 


Perhaps your business has pro- 
gressed past the need for basic 
accounting software. Then you 
should consider getting powerful, 
sophisticated help: the IBM 
Business Advisor. 

IBM Business Advisor PC account- 
ing software takes integrated software 
to a new level of sophistication and 
ease-of-use. 

Business Advisor's seamless 
architecture allows funetions from 
each of its modules to play together. 
Passage back and forth among the 
General Accounting, Accounts 
Payable, Accounts Receivable, Payroll, 
Inventory Control, Order Entry and 
other applications is intuitive. 
Menus guide you easily from one task 
to another. 

And when you make a change 
anywhere, consider it made every- 
where it applies. Automatically, 
through Business Advisor's real-time 
posting feature. 

This Business Advisor speaks your 
language, too. It uses business language 
instead of accounting language, 
and has over 80 easily customized 
financial report formats built in. 
And you don't have to keep this all 
to yourself, because in an IBM LAN 


different people at different PCs 
can work on the same file at the 
same time. 

And you always go further when 
everyone is working together. 


"NEWS" BRIEFS 


The 3270 Emulation Programs, 
Entry Level, Version 2 and Version 3, 
give you an easy and inexpensive 
way to attach your IBM PC to your 
host computer. 

Working at your IBM PC, stand- 
alone or in an IBM LAN, you can 
now utilize the local power and user- 
friendly attributes of your PC for 
DOS applications, plus have access 
to the vast memory, number-crunching 
capacities and other productivity- 
enhancing capabilities of your host 
computer. 

The Entry Level product offers up 
to 40% faster file transfer between your 


IBM PC 3270 Emulation 
Products can put your IBM PC or IRM 
LAN in touch with the big time. 


PC and host computer. A “Hot Key” 
for easy switching between host and 
PC applications. Keyboard remapping 
so you can always work in a familiar 
keyboard format. And much more. 
Versions Z and 3 can provide an 
economical gateway which lets you 


share the wealth of host knowledge 
with the members of your IBM PC 
Network or Token-Ring Network. 

Versions 2 and 3 support the new 
PC DOS 3.2, 3.5" media, the IBM 
Local Area Network program 1.10, 
a host of printers and the TopView 
1.1 interface, for multitasking and 
windowing capabilities. 

All of which adds up to added 
productivity for you and everyone 
on your IBM Local Area Network 
or token ring. 

To find out more about the entire 
family of 3270 PC Emulation 
Programs, as well as a wide range of 
other IBM connectivity hardware 
and software, watch for the next 


Read Only. 


Mainframe Communications 
Assistant enhancements include 
3.9" media support and increased 
IBM PC family communications 
capabilities. 


The IBM PC Voice Communica- 
tions Option speaks for itself. This 
multifunction adapter card can 
allow your IBM PC to recognize and 
respond to voice commands, speak 
text that appears on the screen, 
initiate and receive/record/playback 
phone calls, provide remote, tone 
push button phone access to your PC 
(and host), and transmit voice and 
data simultaneously. 


For тоге information on any of the 
Personal Computer products dig- 
cussed in this issue of Read Only, sce 


your Authorized IBM Personal Com- 
puter Dealer. Or. call 800-447-4700. 
In Alaska call 800-447-0890. 


ІВМ and Personal Computer AT are registered 
trademarks of International Business Machines 
Corporation. PCIXT and Top View are trademarks 
of International Business Machines Corporation. 


*Before copying any software product, be sure to 
read, understand and comply with the specific 
software license agreement and installation 
instructions for that product. 


€» 1986 International Hasiness Machines Corporation, 
Little Tramp character licensed by Bubbles Ine. S.A. 


EVENTS AND CLUBS 


EVENTS 

MiDCON/86. Dallas, TX. Electronic Conven- 
tions Management Inc., 8110 Airport Blvd. 
Los Angeles, CA 90045, (800) 421-6816; 
in California, (800) 262-4208 or (213] 
772-2965. September 9—11 


ESC 86: SECOND EUROPEAN SIMULATION 
CONGRESS, Antwerp, Belgium. The Society 
for Computer Simulation. PO. Box 17900, 
San Diego, CA 92117-7900, or Ghislain C. 
Vansteenkiste. Professor of Engineering. 
University of Ghent, Coupure Links 653, 
B-9000 Ghent, Belgium. tel: 91-236961. 
ext. 400; telex: 12754 RUGENT. 
September 9—12 


SOFTWARE ENGINEERING 86, Southampton 
University United Kingdom. BISL Con- 
ference Dept. (SE '86). The British Com- 
puter Society, 13 Mansfield St., London 
WIM ОВР, United Kingdom. tel: 01 637 
0471. September 10—12 


THE 39TH ANNUAL CONFERENCE ON 
ENGINEERING IN MEDICINE AND BIOLOGY, 
Baltimore, MD. The Alliance for Engineer- 
ing in Medicine and Biology. 1101 Connec- 
ticut Ave. NW, Suite 700, Washington, DC 
20036, (202) 857-1199. September 13-16 


Euromicro 86: TWELFTH SYMPOSIUM ON 
MICROPROCESSING AND MICROPROGRAM- 
MING, Venice, Italy. Mrs. Chiquita Snippe- 
Marlisa. ра TH Twente. Dept. INF. Room 
A227. PO. Box 217. 7500 AE Enschede. 
The Netherlands, tel: (31) (53) 338799; 
telex: 44200 THES. September 15-18 


FALL NATIONAL DESIGN ENGINEERING 
SHOW & CONFERENCE, Jacob K. Javits Con- 
vention Center, New York. NY. Fall Na- 
tional Design Engineering Show, Cahners 
Exposition Group, 999 Summer St.. Stam- 
ford, CT 06905. (203) 964-0000. 
September 16-18 


THIRD ANNUAL INTERNATIONAL FORUM ON 
MICRO-BASED CADD, Colorado State 
University, Fort Collins, CO. Office of 
Research, Development, and Training. 
Department of Industria] Sciences, Col- 
orado State University, Fort Collins, CO 
80523, (303) 491-5278. September 17-19 


CANADIAN HIGH TECHNOLOGY WEEK, Ôt- 
tawa, Ontario. Canadian High Technology 
Week, 2487 Kaladar Ave. Suite 214, Ot- 
гама, Ontario, Canada KIV 8B9. (613) 
731-9850. September 21—27 


September 1986 


1986 NEBRASKA VIDEODISC SYMPOSIUM, 
Lincoln, NE. Videodise Design/Production 
Group, KUON-TV/University of Nebraska, 
PO. Box 83111. Lincoln, NE 68501-3111, 
(402) 472-3611. September 22—25 


PDOS INTEREST GROUP CONFERENCE, 
Garden Grove, CA. Eyring Research In- 
stitute Inc., 1455 West 820 N, Provo, UT 
84601, (801) 375-2434. September 22-25 


ULTRATECH '86, Long Beach. CA. Gregg 
Balko, Society of Manufacturing Engineers, 
One SME Dr.. PO. Box 930. Dearborn. MI 
48121, (313) 271-1500. September 22—25 


ARTIFICIAL INTELLIGENCE AND ADVANCED 
COMPUTER TECHNOLOGY CONFERENCE/EX- 
HIBITION, Rhein-Main Halle. Wiesbaden, 
West Germany. Tower Conference Man- 
agement Co, 331 West Wesley St. 
Wheaton. IL 60187, (312) 668-8100. In 
Europe, TCM Expositions Ltd., Exchange 
House, 33 Station Rd., Liphook, Hamp- 
shire GU30 7DN. United Kingdom, tel: (44) 
0428-724660; telex: 859438 TOWER. 
September 23-25 


THE INTERNATIONAL VIDEOTEX INDUSTRY 
EXPOSITION AND CONFERENCE, New York, 
NY. Susan M. LeDonne, Cahners Exposi- 
tion Group, 999 Summer St., Stamford, CT 
06905, (203) 964-0000. September 23—25 


ACC 'B6: 1986 AUSTRALIAN COMPUTER 
CONFERENCE AND EXHIBITIONS, Mel- 
bourne, Australia. Peter Peterick, Riddell 
Exhibition Promotions Pty. Ltd.. Riddell 
House, 137-141 Burnley St.. Richmond, 
Victoria 3121. Australia. September 23-26 


INTEREX/HEWLETT-PACKARD COMPUTER 
USERS CONFERENCE. Detroit. MI. Interex, 
680 Almanone Ave., Sunnyvale, CA 94086, 
(408) 738-4848. September 29—October 3 


NogTHCON/86 ELECTRONIC SHOW AND 
CONVENTION, Seattle, WA. Electronic Con- 
ventions Management Inc.. 8110 Airport 
Blvd. Los Angeles, CA 90045, (800) 
421-6816: in California, (BOO) 262-4208 or 
(213) 772-2965. September 30—-Осіобег 2 


If you send notice of your organization's public 
activities at least four months in advance. we 
| will publish them as space permits. Please send 
them to BYTE (Events and Clubs}, One 
Phoenix Mill Lane. Peterborough, NH 03458. 


CLUBS 

THE AMIGAN APPRENTICE AND JOURNEY 
MAN, PO. Box 411, Hatteras, NC 27943. For 
Amiga programmers. 


NORTH AMERICAN AMIGA USERS GROUP 
(NAAUG), Box 376, Lemont, PA 16851. 


MACINTERESTED, Nashville Macintosh 
Users Group. c/o Clark Thomas, 2305 
Ellison Place 4C5, Nashville TN 37203, 
{615] 327-1757. 


INDY ST COMPUTER CLUB, Box 2525, in- 
dianapolis, IN 46206, (317) 898-9856. 


AMIGA ATLANTA, Box 7724, Atlanta, GA 
30357, (404) 676-0384 or 676-0411. 


SPACE COAST AMIGA Users GROUP, PO. 
Box 2098. Merritt Island. FL 32952. 


TORONTO ATARI FEDERATION, 5647 Yonge 
St. #1527, Willowdale, Ontario, Canada 
M2M 4E9. 


THE SPACE Coast MACINTOSH MEETING 
AND DRINKING SOCIETY (MACMAD}. c/o 
Jamie Cox. 2604 Lewis St.. Melbourne, FL 
32901, (305) 723-7935. 


TECHNOLOGY UPDATE, Sensory Aids Foun- 
dation, 399 Sherman Ave. Suite 12, Palo 
Alto, CA 94306, (415) 329-0430. Tech- 
nology for blind and partially sighted 


people. 


APPLE PucETSOUND PROGRAM LIBRARY 
EXCHANGE, A.RPL.E. Co-op, 290 
Southwest 43rd St., Renton. WA 98055. 


SNAP-N-SKETCH IMAGE PROCESSING USERS 
GROUP, PO. Вох 9506, Berkeley, CA 94709. 
(415) 841-7627. 


KCS CoMPUCLUB, KCS Micro Computer 
Services, 8 Reynolds Cr., Belleville, Ontario, 
Canada K8P 2\07, (613) 966-8250. 


GAVILAN UsER GROUP, Robert Brown, 780 
Manx Ave, Campbell, CA 95008. (408) 
379-2114. 


MILWAUKEE AREA IBM PC Users Group, 
PO. Box 2121. Milwaukee, WI 53201-2121. 


BAHAMAS BULLETIN BOARD SYSTEM. Erik 
Russell. PO. Box NI684, Nassau. Bahamas, 
(809) 326-5630. For Commodore 64 and 
128 users. B 
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Conducted by Steve Ciarcia 


A SHARP APPLE 
Dear Steve. 
| am the owner of an Apple Ile and a 
Sharp PC-1350. | have learned that a 
modem and/or RS-232C interface is now 
available for the PC-1350 (perhaps for 
other Sharp PC machines as well). 
However, | have been unable to locate 
information on how to hook my two com- 
puters together so they can communicate. 
Do you have any suggestions? Also. do 
you know of any users groups for Sharp 
PC-series computers or of any publica- 
tions devoted specifically to these 
computers? 
LARRY JONES 
Manhattan Beach. CA 


it would seem that the easiest ap- 
proach to communication between your 
Sharp and Apple machines would be 
ASCII transfer through modems. Terminal 
programs in both machines would ease 
uploads and downloads and could allow 
format changes in files, allowing, for in- 
stance, BASIC program transfer. As these 
machines are widely dissimilar hardware- 
wise, this would seem to be the best way 
to go. 

1 ат uncertain of the availability of a 
Sharp-specific publication or a users 
group in your area. A Sharp dealer would 
probably know of any such magazines. 
As to users groups, you might contact 


The Silicon Valley Computer Society 
PO. Box 60506 
Sunnyvale, CA 94088 


They might be able to advise you of clubs 
in your area that are interested In Sharp 
computers, You might also pick up a copy 
of Computer Shopper (available at many 
electronics and computer shops): they 
have listings of users groups that are up- 
dated monthly —Steve 


8 OR 16? 
Dear Steve, 

As a relative newcomer to computer 
hardware systems, | am somewhat per- 
plexed to find a large number of 16-bit 
computers that have only eight DRAM 
chips on the main processor card. In- 
cluded in this list are many of the newer 
computers, like the Amiga and the Atari 
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ASK BYTE 


520ST, as well as the Cypher, which sports 
a 68000 and a Z80—surely there must be 
some way of accessing a |6-bit-wide RAM 
bank with two reads or writes of the Z80 
rather than slowing the 68000 down by 
forcing it to increment the address after 
each half-word. 

For the benefit of any other tyro who 
may be perplexed by the anomaly of a 
“four-lane highway with a two-lane tollgate 
at the end,” could you please explain the 
pros and cons of 8- versus 16-bit-wide 
RAM in a 16-bit processor system? 

[ cannot imagine that price has anything 
to do with it, since the Amiga and the 
520ST are recently released machines, 
and 256K-bit DRAMS are available for less 
than $5 apiece. 

Is it true that the NS32016 CPU has a 
CP/M subset of its coding? Does this mean 
that CP/M can be run directly on an 
NS32016? 

CHRIS WENDT 
Malvern, Victoria, Australia 


There's a simple trade-off that governs 
whether or not a manufacturer will use 
a full 16-bit interface for a computer: Will 
the added performance add enough 
sales to outweigh the cost of the added 
hardware? As It turns out, fetching two 
bytes in sequence Isn't a severe penalty 
with micros that are designed to use an 
8-bit bus, so for most tasks the smaller 
bus wins out. The trick is that the 808x- 
and 680xx-class processors fetch instruc- 
tion bytes before they're needed, when- 
ever the bus isn't being used for anything 
else in most cases, the prefetching hard- 
ware can keep up with the instruction ex- 
ecution hardware with little performance 
degradation. 

Using both I6-bit and 8-bit processors 
on the same bus has some interesting 
consequences: If the memory is 16 bits 
wide, you must read and write two bytes 
at a time. How do you handle an 8-bit 
processor writing only one byte? in ef- 
fect, the memory hardware must read 
two bytes, change one of them, then 
write them both back. Remember that a 
16-bit memory can't be accessed byte by 
byte! 

There are two reasons why you don't 
see ló-bit-wide RAMs. ROMs, and 


EPROMs. The first is pin count: 16 for 
data VO, I each for power and ground, 
2 for chip select and output enable, then 
7 or 8 for a multiplexed address add up 
to 28 pins and a rather large (expensive) 
package. The second is economics: IC 
prices are determined in large part by 
sales volume. A I6-bit-wide IC could be 
used only іп a i6-bit-wide system: ап 
8-bit-wide IC can be used in either a 
l6-bit or an 8-bit system. If you're a 
manufacturer, you'll always choose to 
produce a part that can be used in the 
most systems. 

As far as ! know, the National Semicon- 
ductor 32000 family isn't compatible with 
the Inte] 8080 instruction set used by 
CP/M computers. You may be thinking of 
the new V20 processors from NEC that 
are pin-compatible with Intel 8088 ICs 
but can also emulate an 8080 when a 
special mode is used.—Steve 


SOLENOIDS 
Dear Steve, 

| am a graduate student in water re- 
sources engineering at Texas A&M Univer- 
sity. We are currently modeling water 
distribution networks (water supply sys- 
tem: pipes, elevated tanks, pumps. etc.) 
with a program written in BASIC. We need 
to be able to trigger electric solenoids to 
turn pumps, valves, etc.. on and off from 
within the program. | haven't seen any 
solenoid-driver software or hardware ad- 


vertised that could be operated with the 
(continued) 
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News about the Microsoft Language Family 


Adding New Commands to Microsoft* QuickBASIC Version 2.00 

The standard way to add separately compiled modules to a BASIC program has been through the use of a linker, 
but Microsoft QuickBASIC provides a second method as well. The Microsoft QuickBASIC BuildLib routine can be 
used to add separately compiled modules to the BASIC runtime file. You can create a new runtime file that includes 
software interrupt support by typing: 


BUILDLIB USERLIB.OBJ, QB__BIOS.EXE; 


This will create а new runtime file by the name QB__BIOS.EXE that can be used by Microsoft QuickBASIC. 
When you load Microsoft QuickBASIC, you must specify the new runtime file with the /L switch as follows: 
ОВЛ. QB_ BIOS.EXE 
This allows Microsoft QuickBASIC to support separately compiled modules without requiring the LINK step. 
Using the mouse in Microsoft QuickBASIC Version 2.00 P 
The software interrupt routines that you just added to Microsoft QuickBASIC can be used to access the ROM BIOS 


and DOS system service routines. These routines provide a range of mouse, keyboard, video, and DOS services that 
were previously unavailable to BASIC B я s. The following example lets you draw in high resolution graphics mode 
U 


with the mouse. The mouse driver (M COM) must be installed uw running this program. 
DEHNT a-z 'every is integer 
SCREEN 2 'high resolution graphics 
mÔ = 0: ml = 0: m2 = 0: m3 = 0: oldx = 0: oldy = 0 
ae imei mû, ml, m2, m3 ) ‘initialize mouse 
In prm 
e om m, ml, m2, m3 ) ‘turn on mouse cursor 
rm Jum 
WHILE inkey$ = “” 'exit when a key is pressed 
CALL mouse( m0, ml, m2, m3 ) ‘read mouse position 
IF ті <> 0 THEN if mouse button pressed 
LINE(oldx,oldy)—( m2, m3 ) draw a line to mouse position 
oldx — m2: oldy — m3 'save old position 
END IF 
WEND 
END 


Call the mouse interrupt driver 
SUB mouse( m0, m1, m2, m3 ) STATIC 
DIM герѕ 7) 

regs( O ) = mÔ: regs( 1 ) = ml: regs( 2 ) = m2: regs( 3 ) = m3 

CALL INT86( 51, VARPTR( regs{ 0 )), VARPTR( regs( O M 

mQ = regs( 0 J: ml = regs( 1 ): m2 = regs( 2 ): m3 = regs( 3) 
END SUB 

In addition to INT86, the userlib.obj module also contains the INT86X and PTR86 routines. The INT86X routine 

should be used instead of INT86 when the system call requires segment registers. The PTR86 routine is used to convert 
the address of a large numeric variable to a segment-offset value for use with INT86X. Access to the software 
interrupts adds tremendous s flexibility to BASIC programs. However, care should be taken since BASIC does no error 
checking on interrupt 


к S x ES on the products and features discussed in Latest DOS Versions: 
write to: Microsoft Languages Newsletter Microsoft C Compiler 
16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717 Microsoft COBOL 

Or phone: À 6 

(800) 426-9400. In Washington State and Alaska, Microsoft FORTRAN 

call (206) 882-8088. In Canada, call (416) 673-7638. Microsoft Macro Assembler 
Microsoft is a registered trademark of Microsoft Corporation. Microsoft Pascal 


Microsoft QuickBASIC 


Look for the Microsoft Languages Newsletter every month in this publication. 


ASK BYTE 


IBM PC or a compatible. It would be best 

if we could operate the solenoids from 

within BASIC. Can you offer any sug- 
gestions? 

FRANK BELL 

College Station, TX 


Some boards available for the IBM PC 
for control and instrumentation applica- 
tions may satisfy your needs. These 
generally won't drive solenoids directly 
but can be buffered with transistors or 
solid-state relays as appropriate. A cou- 
ple of sources are 


Analog Devices 

PO. Box 280 
Norwood, MA 02062 
(617) 329-4700 


Burr-Brown 

PO. Box 11400 
Tucson, AZ 85734 
(602) 746-111! 


Metrabyte Corporation 
440 Myles Standish Blvd. 
Taunton, MA 02780 
(617) 880-3000 


it is also fairly simple to use a printer 


port to control your solenoids. if you can 
get by with eight channels. The output 
lines should be connected to latches or 
flip-flops to hold the solenoids on. since 
the printer ports are set up to output 
short pulses, You could use one line to 
signal the latches when to turn on or off 
or use the flip-flop to alternately turn the 
solenoid on or off each time it receives 
a signal. 

The method for doing this in BASIC is 
to do LPRINT CHR&{n), where n is the 
series sum (X, *2^i) for iO to 7 and X, 
is Gor I, depending on whether solenoid 
number i is to be turned on. For exam- 
ple, If solenoids O and 2 are to be 
switched, you would send CHR$(1*2^0 
+ 0:2*1 + 1*2°2 +0) or CHR$(5) 
(binary 00000101). —Steve 


BooriNG PROBLEMS 
Dear Steve, 

| recently purchased Orchid Tech- 
nology's PCturbo 186 board and an AST 
multifunction card for my IBM PC XT- 
compatible machine. When І boot the ma- 
chine with both cards in it, | get a "bad 
checksum” error from the PCturbo 186 
board. The boards work fine on their own. 


AC/ FORTRAN” 


The most powerful FORTRAN 77 compiler available for a personal computer. 


| have tried everything | can think of. in- 
cluding removing the game ports and 
changing the direct memory access chan- 
nel. Have you any idea what might be the 
problem? 
Also, why wont the 80186 work with the 
8087 on the PC motherboard? 
PERUEZ BHATHENA 
Dammam, Saudi Arabla 


I talked to Howard Pitchon at Orchid 
Technology about your problem. He says 
that the most likely cause is a conflict be- 
tween the printer interrupt on the multi- 
function card and the interrupt used by 
the PCturbo 186. 

The PCturbo 186 board uses IRQ 7, 
which is normally assigned to the printer. 
There is little software on the market that 
uses the printer Interrupts, so you prob- 
ably won't have any trouble if you disable 
it. (And you'll surely have none if you 
don't have a printer connected to the 
port!) 

There may be a jumper on the multi- 
function card that disables IRQ 7. If not, 
you will have to cut the trace that con- 
nects the circuitry to pin B21 on the 

(continued) 


AC/FORTRAN is a full feature, mainframe quality, ANSI FORTRAN 77 complier. [t generates position independent, 

directly executable native object code and includes: a full screen Debugger, Linker, Library manager, Runtime 

Library, IEEE math, interface to С, VAX extensions and the ability to generate assembler source. There is no limitation on 

code or data size; support for Complex numbers, Virtual arrays, and Overlays is provided. AC/FORTRAN requires only 

46K of RAM, works with hard drives and is not copy protected. All of the following versions of AC/FORTRAN are source compatible. 


MacForiran V2.2 — 


FORTRAN for Macintosh. $295 


MacFortran/RL 


for NS32081 or the HyperDrive 2000 with MC68881. $149 


MacFortran/020 


68020/68881 upgrades such as Levco's Prodigy 4. $495 


Amiga 
Amiga/020 


Turbo Amiga. $495 


Atari ST 


абе: ГЇ 


4268 N. Woodward, Royal Oak, МІ 48072 USA 
(313) 549-7111 


Telex 235608 


HFS compatible. Includes full support for mouse, windows and toolbox. Distributed by Microsoft as MS 
Replacement Hardware Runtime library for MacFortran (MS FORTRAN) V2.1 and later. Version available 
Professional Series: includes all the features of MacFortran (MS FORTRAN) PLUS full support for 


Includes full support and special documentation for ROM interface. $295 
Professional Series: includes all the features of AC/ FORTRAN plus full support for CSA's 68020/68881 


Includes full support and special documentation for GEM. Runs on all 520/1040 series machines. $199.95 


Telephone orders welcome 


Фә کے‎ 


MS and Microsoft are wadentirks of Microsoft Corp. VAX is a trademark of Digital Equipment; Масто i» a trademark licensed wo Apple: Amiga is a trademark of 
Commodore Amiga: Mari and ST are trademarks of Aan Com.; Maclortran, Месроп RL, MacFortran 020, and AC FORTRAN are trademarks of Аћѕой Comp. 
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Inquiry 2 


We have 1000's of Soflware and 


cia WARE H ET 
DATA 
PRODUCTS | Into. (602) 246-2222 


TOLL-FREE ORDER LINE e ern A 


——TRANSFER PROGRAMS—— HARDWARE 
Crosstalk XVI ......... MuR LU 


Call for programs 
not listed 


FREE! UP TO $100 SOFTWARE FREE! 


With every purchase over $100.00 you can U.S. Robotics Courier 2400 ........... $359 
select caf of the following S/DOS Hayes Smartcom 11 ..........,........... 88 U.S. Robotics Password 1200 ........ . Call 
diskettes at no charge. Please indicate oet Ассезз................. TEET E d 

vae Remote SE: as | SAK AsoNS chips (Japan -Sat ot 0) .. $100 


1. Blueberry | - 54 basic utility programs 


256K Ram Chips (Set of 9)..........,... 27 


includes printer select, graphic genera- —— -—— 
tion, etc. Retali value 510. к Chartmaster "и P dicii весънеакнони я 205 ——BOARDS—— 

2. Blueberry Il - includes a banner genera- Energraphics 2.0 .....,. 289 | AST Advantage......... qot m Te m 329 
tor, a label maker and a checker game Fancy Роп!............................ 129 | AST Sixpack (384K) ...... Vus арй. .ءءء‎ Call 
(requires graphics card). Retail value ОЙЫ. 40 | ПЕНСНЕ Color Сага................... TES 

3. Print Select program - Assembly lang- Freelance 9"^*tüNü*«8444btetb$tsstuütm оттята э» з 197 eee edie Card наа: Р a cen 
uage program to select different type Graphwriter/Combo unes "ntm плавал 294 J RAM T d T. io Coo oe ee Ca ! 
fonts, ete.. or make your printer func- Microsoft Bus Mouse .................. 107 | 3 04 | T E all Tree) T ны ШШЕН 
tionasa correctable typewriter - perfect Microsoft Flight Simulator . TT ДА Pa at ( Fi arare: fe Lg ub ҮҮ „б md 90 
for envelopes, notes, etc. Adaptalion PC Mouse W/DR Halo Il ............... 106 Бага se мы i TE TELA +. кае 
modules for popular printers included POInURDD ..... ен оова aW ERES radise Modular raph св Card ....... 248 
and capability to adapt any printer. Signmaster........... sees ess, 134 | QUadram Board with Par/Ser 
Retall value $40. „Жыш! dk үзү К ДОЛЛ АГ "S E 

Я it P r ited DBase to | | | X sga&af£» FIFI LAI т {| | "UBOCOIOT ow cece cere mmm mmmmyR 
+ DARMIN Cen fabri SEMEN D INCREDIBLE VALUE! Sigma Maximizer Multifunction . 208 on 32: 


list and total cash, check, bank card for 
bank deposit and keeps history - Deve- 
loped for our corporate use - Super Pro- 


| STB Chauffeur Воага.................. 249 


Nationally advertised boards for ІВМ PC 
STB EGA Plus Trait cet we | 


and most compatibles al giveaway prices. 


ll a code available). Retail | 1 year warranty Flat oe gl r ТТТ! 
value imi | AB Parallel Print Switch w/cables ....... 75 
Select an additional diskette for every Feytperde (abril arto TIEN |... :*$89 | | Mini Micro Parallel Print Buffer.......... 89 


Monochrome Board w/Printer Port.. $79 


additional purchase of $150 or purchase 


IBM 135 Watt Lad pum © 59 
over $500 and receive all four at no charge. att Power Supply 


Graphic Board with parallel port 


(similar to Hercules Graphics) .... $85 ——COMPUTERS—— 
——DATA BASE MANAGERS—— an ee $42 Corona E ДЕДЫ Ж. 
Ko Meg Multifunction Board w/game port 
Condor Ill... ... bx. hs kn ps Lot Lol MEO (similar to AST Six Раск).,........ 599 
Fox and Geller Quickcode .......... ‚+, 138 Four Drive Floppy Controller ..... (2.945 
i inb کید‎ ‚ныгай e SERIE E Color Card without printer port ...... $79 ABBOTT TURBO PC рта 
9392322582999 *»ebsosetenós ' - ti р 3 f 
Nutshell Filer. ... . ...... «senes ..... 59 | | Color Card with printer port ........ $89 T Meroe. euis DSi, BAUR, dual 
Powerbase 2.2... P*-tsbbhbctttbübbetuk&ue 212 MULTITECH Turbo IBM Compatible Com- drive 135 watt power supply . — . 620 
PFS: Fila ........ ——————— 78 puter 256K, dual drives, 8MHZ, Ports- or with 20 MB Seagate Harddrive ..975 
Q&A eee eee ee ee er ee Call ин price rallel ," Serial-clock, 5151 (уре 6 month limited warranty 
RBase 5000...... К T UPPER Р LII eyboard, graphics board (similar = 
Think Tank..... ITTY. ЛГ о, E iy raul OE. ово ا‎ DOS 3.1 Sharp Portable ............-........... Gall 
Wordtech DBase 3 compiler,........... 41 6 month national (TAW) warranty .. Call —PRINTERS—— 
——WORD-PROCESSING—— CITIZEN 
Easy (Micro Рго)}....................... BB — —LANGUAGES—— Б. 
Leading Edae w/Merge/Spell............ T5 Lattice C Compiler 3.0...,....... Ls... Call 
Microsoft Ward D ........ 7. com re Call | Run C Ргоїеѕѕіопа!..,...,........,..., 135 Ywornir CERT uc) "UT 
Multimate 3.31 . eouneveteetanane м a, | Microsoft C Compiler..... kee т Citizen 1200 WO. Ци m FK" 
Multimate Advantage ............-..... Call | Microsoft Еойгап.............. e. 195 | Premiere 35 Daisywheel ............... 469 
Peachtext 5000 ............. T— Ê 145 | Microsoft Macro Assembler een ж, 84 | CANNON Laser . ree Te! 
PFS: Write ............................. TB | Microsoft Pascal Compiler ............. 186 | EPSON - Call on all modeis 
Volkswriler 3 ...........,... etre A 139 | Microsoft Quick Basic ..... (asserta me EE | MEL 
Webster Spell Сһескег.................. 37 = б. 
Word Perfect 4.1 Peé*€9*43925»^n9$24^—»5^»592^*8»889 195 C r nc UTILITIE P5 Parallel OofrPPFPPAERFHRAats+Cseegaaenwesenaneue 
arbo ODy «nn PREPFRR OSPR HEAR EEA 115 
i!) ee a соь Capy I PC.. oe dae v 004 elke & Ca Ce евр, РАА *eusubtulbhtett^*ttNtlté 1098 
Wordstar Propac »""n»»on*"umuuaveve«wvesuhs we. 233 Copy Il PC Board аа ак» е SERES T9 | Elf 360 »244893ARV 78 eee nee ae eee endee . 398 
Werden ШОШ + LOL = condim cams keane RS bua 233 Copywright ee as ACER S т: OKIDATA - Call on ай models 
Wordstar PUL? APPETIT LV 278 i PANASONIC 
DesqvieW а... нона «к m 
——SPREADSHEETS—— Direct ACCESS .......................... 59 T 
Microsoft Multiplan .................... b e ie ri POO a a 
ыһа ae "TP *92524432621 an Ra Азу АНШЫ Саный ОКУ”, 56 pe spann А ee eee ee ии ш» 
ohana o et |—M чу Norton Ulliities 3.1 п... аен. Д 
——ACCOUNTING—— Preys 6 ob bc cused ees vans cate ТЕШ 
nat eccle алеся pw ۹ COTE Шера Pe Superkey Terres ee eee ee eee ре 39 P341. ds — d Tone idis fae vH S Leib E |. 28 
ceount ceiva e [EA чин ётер 989858389 54*889*2*529S9h95/55854928828]6€9*45*9»»282885 
ВРІ General Accounting ............... 299 > P PROJECT M MANAGEMENT —— — —MONITORS—— 
BPI PERTON. eee crei anai a aans m ape s BEN aem edes m Ine e КОМ RM: Call for price 
Cy p AK NOG SRL aie | uper oject NE En CRI Multitech RGB Wo Bo B * à Bo*) & Mh €! 9 b & B 9 O M dk EEEE 


Dollars and Sense ...................-.- 96 HARDWARE NEC Multi S b ping er EE 
Tobias Managing Your Money........ ‚„. 94 — —HARD DRIVES—— zn papi ЖШ. а... «з» PEE РД 
TCS. Big Four equivalent of Peachtree Bernoulli 20 MB % ht. w/Controller .,.. 2077 Taxan 121 Green ......... 0 0. Coll 
Series 4 - Specially augmented and cus- Filecard 20 MB ..... MES Sw E .. 555 Taxan 122 Ambet...... ooo coo Call 
tomized for your IBM PC Terminal and Seagate 20 MB internal w/Controller ,.. 399 Princeton Max 12............. (— IS 
Printer - GL, AR, PA, AP. M M-80, CP/M- Seagate 30 MB w/Controller .......... . 479 TEAMS: Add 3% for С.О D. orders. Shipping on most soft- 
86 for PC XT, DOS 1. 1, MODEMS—— ware is $5.00. AZ orders +6 7% sales lax Personal check - 
Each Module $65 por p Four $249 Hayes 1200 Call on еы [14) asp lo Hoe Prices are t 10 
le екан change. We accept purchase orders from authorized com- 
— —INTEGRATED—— Hayes 12008 w/Software............... Call ttn All FERIIS ow subject to a restock fee We do not 
Dd ак юв = п тезеппизп А Qus WA БИЙ Hayes 2400 ^88tektzuht^^sétbhbutrt(t(edióisóoswtew 599 guar antee compatibili Ly 
mar Ornware...... UR е GU SIT x» 


No Charge lor MasterCard or Visa TOLL-FREE ORDER LINE 1-800-421 3135 
go = WAREHOUSE DATA PRODUCTS 
— — 2701 West Glendale Ave. • Phoenix, AZ 85051 
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ASK BYTE 


card's edge connector. First try the 
jumper. then resort to surgery if it still 
fails. 

To locate B2!, lay the multifunction 
card down with the ICs underneath ithe 
solder traces on top) and the edge con- 
nector pointing toward you. Count edge- 
connector contacts starting from BI on 
the left near the mounting bracket: pin 
B2i is the twenty-first contact. Use a 
sharp knife or an awl to scrape a gap in- 
to the printed circuit trace coming from 


the pin: be careful not to damage any 
other traces, but be sure to cut through 
completely. 

! doubt that the DMA channel is a 
problem, but you should try both allowed 
settings to see what happens. Start with 
the default of direct memory access 
channel 3 after you modify the multifunc- 
tion card. Remember that you have to tell 
the software which DMA channel is be- 
ing used. The details for that are in the 
instructions, and 1 suspect that you're 


We Beat 


The Systems. 


Display Telecommunications Corporation was named Best 
Small Business Exporter in Texas for 1986 because we offer the 
best IBM® PC clone available. We offer state-of-the-art 
components and our service reps are always accessible to 
answer your questions. Beat the systems with DTC. 


MEGA-BOARD-XT * 
The Industry Standard 


MEGA-BOARD-AT™ 
80286 CPU 


MEGA-NET™ 
Token-Passing Ring LAN е IBM 
NETBIOS Competilbe 


XT Bare Board 


XT Assembled 256K 


Meqa-Case 


DTC- BIOS 
Power Supply 


Switching Buffer 
BIOS licensing. 


MEGA-CASE" 

Flip Top (requi power 
supply with а nich in the 
rea 


DUAL OUTPUT 
SWITCHING BUFFER 
4 Computers in—2 Printers 
Out * Automatically routes 
Computer to Printer + Inter- 
nal Buffering 64K or 256K 


OEM GUANTITY PRICING 
AVAILABLE ON REQUEST 


BM is a registered trademark of 
Internationa Business Machines Switch 


MEGA-KIT™ 
Motherboard 256K © Case е 


BARE-BONES 
MEGA-KIT™ 


Same as Mega-Kit Gut with- 
out floppy Disk or Controller 


59.95 
999,95 


69.95 
775.00 


130 Watt * Rear Power 


Display Telecommunications Corporation 


8445 Freeport Parkway € Suite 445 © Irving, TX 75063 
1-800-227-8383 • For Technical Calls Only: 1-914-999-1389 
TELEX 51060001 76 СТС UD 
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Inquiry 112 


already familiar with them. 

Howard also mentions that game 
adapters have given some trouble in the 
past, so you may want to remove that op- 
tion If you can. When you get things 
working without it, you can try installing 
it again to see if it contributed to the 
troubles. 

The PCturbo 186 board does not use 
any of the PC's RAM space, so removing 
RAM chips won't solve any of the prob- 
lems. Do make sure that you've got the 
multifunction card's switches set to in- 
dicate the starting address at 256K bytes 
and six installed banks with a length of 
384K bytes when you reinstall the RAM 
chips. 

The reason that the 80186 on the 
PCturbo 186 board can't use the 8087 on 
the PC's system board is, sad to say, 
because the PC wasn't designed to have 
a complete computer system on an УО 
card! The original IBM PC was intended 
to have the “computer” part (the 8088 
and 8087) on the system board and the 
ЧЮ" part (printer ports and the like) on 
the cards. IBM didn't include the circuitry 
that would allow the PCturbo 186 board 
to connect to the 8087, so you won't get 
any benefit from an 8087 when you're 
running the PCturbo 186 board. 

If your programs include 8087 support, 
you might want to find out which version 
is faster: 8087 running on the PC or 
non-8087 running on the PCturbo 186 
board. The results may be surprising! 
—Steve 


COMPUTER GENERATIONS 
Dear Steve. 

What were the first five generations of 
computers, and what would you imagine 
might be the next five? 

What role do you see virtual devices 
playing throughout these generations? 

RICHARD WILLIS 
Palma de Mallorca, Spain 


it all depends on how you count, but 
the first five computer hardware genera- 
tions seem to be 


I. Electromechanical calculators 

2. Vacuum tube computers (mid 1940s to 
late 19505) 

3. Transistor computers (early 1960s to 
mid 19605) 

4. Integrated circuit computers (late 
1960s to mid 1980s) 

5. VLSI computers (mid 1980s onward) 


The popular use of the term ‘Fifth 
Generation Computers" comes from the 
Japanese effort to produce machines that 
are much easier to use and capable of 

(continued) 


"Information Is The Next Frontier” 


The Leading Edge Model "D" 
comes complete with more stan- 
dard features than most others list 
as options. It's IBM*-compatible, 
it comes with a 15-month warranty 
and when configured with a single 
dnve is priced at $1345.00. А dual 
disk-drive version and a 30MB 
Fixed-drive version of the Model 


Michael B. Shane 


Chairman, Leading Edge World Trade, Inc. 


and Leading Edge Products, Inc. 


INFORMATION* 


Model "L""Modem 


$149.95 


The Leading Edge Model! “L” 
Series 1200B Modem fits in full 
or half-size slots of the Leading 
Ed e Model “Te, ae and 
CMH” 7 the (BM PC, AT, and IBM 
compatibles. It's Hayes*-compat- 
ible, yet at $149.95 is priced at 
about a third the price of Hayes' 
equivalent. 


Electronic data bases like the 
Source™, CompuServe*", апа 
2,500 others, give you instant 
access to information on just 
about every topic under the sun. 
(Access charges vary.) 


"Р" are also available. 
If you were to buy a Leading Edge* Model "D'''" Personal Computer and plug into it a 
Leading Edge® Model “L” Series™ Modem, you'd have created опе of the most powerful 
information gathering and processing tools ever to sit on a desktop — for $1495. 


How Powerful? 


Think about instant access to current and historical financial quotes, up-to-the-minute 
news on all topics, detailed statistics on companies, industries, or even the entire economy. 


Think about instant access to information on topics like medicine, law, finance, real estate, 
politics, farming, and automotive repair — to name only a few. 


Think about having immediate access to documented information on every subject from 
astrology to zoology. 


Just think about what you could do with all that information ; think of how profoundly it 
could improve your life. 


Now, stop thinking about it and call 1-800-USA-LEAD for more information and a Leading 


Edge Dealer near you. For our Fortune Fleet Division, call 1-800-457-7286. 
* To obtain a copy of the Leading Edge Corporate Philosophy on Information, please write to this address. 


Leading Edge Hardware Products, Inc. 
225 Turnpike Street A 
Canton, MA 02021 
In MA, (617) 828-8150. Fortune Fleet Division (617) 769-8050 Eas Joe al 
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Leading Edge and Logo are registered trademarks of — Edge Products, Inc. Model "D^, "M", М-Н, Modal “L” Series, and Information System are trademarks of 
Leading Edge Products, Inc. IBM is a registerad trademark of International Business Machines раро Hayes is а registered trademark of Hayes Microcomputer 
рь Inc. The په پد‎ i$ a service mark ol Source Telemarketing Corporation, a subsidiary of the Readers Digest, Inc. CompuServe is a service mark of Co 
niormation Services, Inc. 


3 paper feeding controls, Diagnostic self-test 
plus paper-saving signals errors with 
push/pull tractor feed. flashes and beeps. 


Go off-line to change 
type styles and modes 
without lengthy 
software commands. 


OWN LINE 


12 pushbuttons 
to control printing 
functions. 


This could be the most intelligent 
group of buttons ever assembled. 
You'll find them on the front of 
every Alps Dot Matrix 
Printer. And you'll 
use them to do 
something most ALPS rao] 
printers can't. 
Everything. 
Just push a 
button on our front panel. You can 
change type styles and print modes, 


\ ON LINE ERROR ADJUST 


5 


/ 
Lets you feed paper 
line-by-line, by 1/216-inch 
increments, or continuously. 


load paper automatically, reprint data 

stored in the print buffer, even over- 

ride "aun software to do things it can't. 
All while using your 

PC for other work 
\  athand. 

But of course, 
Alps printers are 
more than a bunch 
of buttons. 

They're fast. The new P2100" prints 
drafts at an amazing 400 cps, the 


Clears print buffer 
of data without 
printing it. 


TYPE 


STYLE MODE 


17 LEDs indicate 
functions in operation. 


PITCH 
Ры Choose three 


almost amazing 
P2000 speeds: 

250 cps draft, 

125 cps memo, 

or 50 cps letter 
quality. Price: $995. 


| E 
Automatically reprints data Select font cartridges, Choose three amazing 
stored in print buffer printing modes, print P2100 speeds: 400 cps 
(4K expandable to 256K). pitches and spacing draft, 200 cps memo, 
quickly and easily. or 80 cps letter quality. 
Price: $1595. 
P2000"at an almost amazing 250 cps. head will deliver over 200 million 


They're versatile. They print 
everything from letters and graphs 
to six-part forms and 16-inch-wide 
spreadsheets. And they run with all 
the most popular PCs and software. 

Best of all, they're reliable. 
Because Alps printers are among the 
most solidly built at any price. In fact, 
with normal care, they'll run five 
years or more without a breakdown. 
And their precision-engineered print- 
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characters of superb output. 

So don't just get a printer that does 
a lot of work. Get one that doesn't 
interfere with yours. 

An Alps. 

For our brochure and name of our 
nearest dealer, call (800) 828-ALPS. In 


CA, (800) 2577872. 

We'll show you ALPS 
how to push all the 
right buttons. AMERICA 


P2000 and P2100 are trademarks of Alps Electric Co., Lid. 1985 Alps America. 


Let Lab Boss turn 
your IBM PC into a powerful 
instrument controller. 


for a dedicated instrument controller. 

Or a few hundred for a controller 
that's dedicated to you and your ІВМ РС. 

Lab Boss™ from National Instru- 

ments puts you and your IBM РС (or 
compatible) firmly in charge of GPIB 
instruments. From sophisticated lab- 
oratory equipment. like digitizing 
oscilloscopes and spectrometers, 
to standard printers, plotters | 
tape drives and more. 4 
At data transfer speeds ҸҸ 


y ou can spend thousands of dollars 
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LabBoss - 


e NATIONAL i 


that are the highest in the industry. 

And Lab Boss products offer a direct 
data link from your measuring equipment 
to a full range of analysis software. includ- 
ing R5/1, Lotus 1-2-3, and Symphony. So 
you can easily report your findings on 

the same system you used for 
instrument control, data acqui- 
sition and analysis. Try that 
3 ona dedicated controller! 
i So — you want to be the 
boss? Call National Instru- 
# ments. 800/531-4742. 


EI 


) 12109 Technology Blvd, 
Austin, TX 78727 512/250-9119 
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ASK BYTE 


| handling much more difficult problems 


than the current generation. It's not clear 
how software generations should be 


| counted. but this list seems reasonable: 


I. Machine language binary programs 
(not even assembly language!) 

2. Assembly language programs 

3. FORTRAN, ALGOL, and similar high- 
level languages 


| 4. Application-specific languages and 
| simple Al 
5. Programs capable of reasoning in the 
| real world 


Particularly with respect to the hard- 
ware generations, it seems that each one 
took us quite by surprise. So beyond 
speculating on the likelihood of bioelec- 
tronics and three-dimensional circuitry, 


| i'm willing to be surprised like everyone 


else. One thing is certain, though: The 
software is the hardest part of the job! 

! don't think that virtual devices are 
related to particular computer genera- 
tions. A virtual device is simply a sub- 
program that translates a standardized 
FO device command set into the specific 
commands required by a particular VO 
device. For example. a virtual device In- 
terface to two different graphics displays 
would allow a single program to run un- 
changed on either one: Only the virtual 
device code would be changed.—Steve 


CIRCUIT CELLAR 
FEEDBACK 


PROGRAM CONVERSION 
Dear Steve, 

| built the scrolling alphanumeric display 
you described in the April (984 Circuit 
Cellar, and it worked great using the Z8 
board. However. І no longer have use of 


| the Z8 board. | do. however. have an 
| Apple Il computer at my disposal. | was 


wondering if it is at all possible to convert 
the Z8-BASIC system controller assembly 
language instructions for use by the 6502 
microprocessor on the Apple 11. 

If you could provide me with some help 
in converting these programs, ! would be 
more than grateful. 

JAVIER PELAYO 
Los Angeles, CA 


The 28671 microprocessor used in the 
Z8 controller and the 6502 used in the 
Apple li have completely different archi- 
tectures and instruction sets. Because of 
this, a one-to-one translation of the 
assembly language source listing is im- 

(continued) 


Those who insist on C compiler performance 


are very big on Mark Williams. 


And the compiler is just part of our total C Programming System. 


| Ss These and other powerful 

SS utilities now included in the C 

Programming System: 

- * make: compiles only whats necessary 

from multiple modules. a powerful pro- 

gramming discipline 

* diff: identifies differences between two files 

* má: macroprocessor expression editing 

| and substitution 

| * eprep: extended pattern search 

* MicroEMACS: full screen editor with source 

COMPILER FEATURES 

* Runs under MS-DOS 

* Full Kernighan & Ritchie C with recent 
extensions including void and enum 

* Repister variables for fast, compact code 

* Full UNIX" compatibility and complete 
libraries 

* 8087 Support 

* Ünc-step compiling 

* English error messages 


* ROW 

* Large and small memory models 

* MS-DOS linker compatibility 

* Linker, assembler, archiver 

* Extensive third party library support 

esd C SOURCE DEBUGGER 

* Debugs at C source level without assembly 


language 

* Separate evaluation, source, program and 
history windows 

* Can execute any C expression 

* Capabilities of a C interpreter. but runs in 
real time 

* Set trace points on any statement or variable 


© 1985 Mark Williams Company 
МІХ Is a registered trademark of Bell Labs. 
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Mark Williams C compiler has earned a place 
in some very big companies for some very good reasons: 
it proves the benchmarks right with the speed, code 
density, consistent performance and expert support 
required in professional development environments. 

But a total development tool shouldn’t stop with 
compiling. Or go on and on with extras that add up and up. 

Only Mark Williams’ C Programming Systems 
includes the csd C Source Debugger with true source 
level debugging to speed your programming job. 

And only Mark Williams new 3.0 version includes 
utilities like “make” to make quick work of even the 
largest projects. 

From source code to final product, only one takes 
you all the way: Mark Williams C Programming System. 
All for only $495. Ask about our 60-day money back 
guarantee when you call 
1-800-692-1700 to order today: 
You'll be big on the total C 
Programming system from 
Mark Williams, too. 


“е Ilinois call 312-472-6659. 


Mark 
Williams 


WU Es, 


1430 West Wrightwood 
Chicago, Illinois 60614 
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Accidental File Erasure 
Can Be Fatal. 


I t's no secret. Thousands of business 


and home users have turned to 
existing file recovery programs 
to "save their posteriors" 
when a file has been 
erased by accident- 
and met disaster! 
After-the-fact 
procedures just 
can't assure success 
every time. Finally, there 
is a revolutionary new file 
recovery system which can 
do the job, SafetyNet- from 


Westlake Data. When you erase 
a file, it disappears from your 
directory but not from your 
grasp. Your data is safe 
and secure, ready to 

be recovered when- 

ever you desire. 

The recovery of 

your file is assured 
regardless of the time 
span between erasure 
and recovery! This unique 
approach sets a new industry 


standard for file recovery programs. 


SafetyNet 


FOR FLOPPY AND HARD DISK SYSTEMS 
catches your file erasure mistakes 


even before you do! 


You don't lose data every day. But 
when you do, you want it back— 
and you want it back NOW, With 
SafetyNet^ three easy steps lead 
to INSTANT FILE RECOVERY: 

1) Type "SN" at the > prompt, 

2) Select the files you wish recovered 
by highlighting the file and pressing 
the "space bar", and 3) Press the 
"Enter" key. That's all you need to 
do!! Your data will be back at your 
finger tips in seconds! 


SafetyNet 


From The Creators of PathMinder™ 


Revolutionary New File Recovery System 


For the IBM PC and Compatibles 


4995 


and handling 


Contact your dealer or call 
(800) 628-2828 ext. 555 


P.O. Box 1711 


SafetyNet's Unformat feature 
restores a Hard Disk that has lost 
data through the DOS "FORMAT" 
command with only 5 keystrokes! 
We recover everything includina the 
Root Directory and no renaming of 
sub-directories! 


DON'T BOOT UP WITHOUT US! 


5 plus 355 shipping NOT COPY 
PROTECTED 


Dick Hodakins 
President 


WESTLAKE DATA CORPORATION 


(512) 474-4666 


Austin, Texas 78767 
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CIARCIA FEEDBACK 


possible. With some 6502 assembly lan- 
guage experience, it should be possible 
for you to create a program for the Apple 
that will permit it to control the scrolling 
display. You need three output bits: data, 
clock, and clear. It would be easy to use 
the "annunciator" outputs on the Apple's 
game controller socket for this purpose. 

The following are some books that give 
full explanations of the workings of the 
annunciators: 


Sather, James. Understanding the Apple 
Il (Quality Software, 1983) 


Gayler, Winston D. The Apple 11 Circuit 
Description (Howard W Sams, 1983] 


Several good Apple Il and 6502 assem- 
bly language programming books are 
available. These can provide the informa- 
tion you need to create your program. 
Two of these books are 


De Jong, Marvin L. Appie II Assembly 
Language (Howard W. Sams, 1982) 


Leventhal, Lance. Assembly Language 
Programming: 6502 (Osborne/McGraw- 
Hill, 1979) 


—Steve 


PEOPLE DETECTION 
Dear Steve, 

| want to improve a home-lighting con- 
trol system | installed in 1980. One of my 
requirements is to contro! the level of 
lighting in one of our rooms. 

| currently use six reflector spots at 
regular intervals around the walls to give 
plenty of light where it's required. At 
about half power, the lamps give adequate 
illumination for background purposes. but 
for reading you need to bring the lamp 
closest to where you are sitting to full 
power. 

My problem is correctly detecting the 
location of a person. Movement detection 
would have to be very sensitive if you are 
sitting still reading. Similarly. body heat 
detection would also need careful calibra- 
tion to avoid permanently illuminating a 
radiator. Also. any scanning system would 
have to be quiet in operation. since the 
whir of a rotating scanner would be most 
annoying. 

| have even considered installing floor- 
pressure switches under the carpet. If you 
have any suggestions, | would be pleased 
to hear them. 

RODERICK SPARKSFIELD 
Sandy, Bedfordshire, United Kingdom 


One of the best methods for detecting 
people in a room is to use infrared mo- 
tion detectors. These are commonly used 

(continued) 


Now the biggest name 


in C compilers comes in a size 


everybody can afford. 
Let's C. 
$75 


Introducing Mark Williams’ $75 C compiler. Want to explore C programming for the first time? Or just 
on your own time? Now you can do it in a big way without spending that way. With Lets C. 
This is no little beginner’ model. Lets C is a powerful programming tool, packed with all the 


essentials of the famous Mark 


Mark Williams Let's C 

* For the IBM-PC and 
MS-DOS 

ә Fast compact code plus 
register variables 

e Full Kernighan & Ritchie С 
and extensions 

e Full UNIX" compatibility 
and complete libraries 

* Small model 

Many rful utilities 
including linker, 
assembler, archiver, oc 
one-step compiling, egrep, 
pr, tail, we 


9 MicroEMACS full screen 
editor with source 


* Supported by dozens of 
third party libraries 
° praem to € " 
Programm em 
large scale Md ibunt 
development 
Let's С Benchmark Done on 
an IBM-PC/XT, no 8087. 
Program: Floating Point 
(rom BYTE, August, 1983. 
Exec Time in Seconds 
134.20 
347.45 


Lets С 
MS 3.0 


© 1985 Mark Williams 


Williams C Programming System. The one chosen by Intel, DEC, Wang 


and thousands of professional programmers. The one that wins the 


benchmarks and the reviewers praise: 


"Let's C is a thoroughly professional C environment loaded with tools and 
programming utilities. It is also another fine Mark Williams Co. product." 
—Christopher Skelly, Computer Language Magazine, Feb. 1986 


And now for more big news. Get our revolutionary csd C Source 


Use this coupon or by calli 
1-800-MWC-1700. In ILL call 312 


toll-free: 
72-6659. 


ORDER NOW! 60-DAY MONEY BACK GUARANTEE! 


at $75 cach. CHL residents add 7% sales tax. ) 
C Check [] Money Order [ ] Visa, MasterCard or 
Amevican Express 


UNIX is a 1radcmark of Bell Lans. 


Debugger for just $75, too. 
You can breeze through 
debugging at the C source 
level ignoring clunky 
assembler code. 

Affordable, powerful, 
debuggable. Mark Williams 
Lets C is the big name C 
compiler at a price you can 
handle. Get your hands on 
it now. 


BORANG Mark 
(iff) uis. 


Company 


1430 West Wrightwood 
Chicago, Illinois 60614 
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ZBasic 


"я 


Amazing New Advance - 
ments for an Old Friend. 


— bs E а 


скитат ору СЕА. Just look at These speed Зи 
comparisons. LEE 


¢ Benchmark on Diflerent PC's 
ot 

74 v балсы ABE sec 

604 мс. oles? 0,407 мн 

15 7 ac. РА: ТЕЕ 535 we. 


V Bbarationg of tha Sieve inem Byte, January, 1O83 


Compiler Speed/interpreter Ease. 


"СТВА C7 to get back to the editor. 
Lightning-Fast Compilation, 

шүз. 
5 - ping 
"RUN." ZBasic compllas your program at binding 
speed—40 lines per second, 
Works the Sama on АЙ 


aon OF user-seactable СТАНУ M усан power. 
“Superb Documentation!” 
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ee ee PPP 


ee 


Pi ات‎ p Pom 
be proud of this product. R. Н. Manager 


Versions shipping now! 


шс Angis бо ee = 
$- 


BMPC and MSDOS 2.1 
Graphis version 
2.0 ar 


s g9” 


EN] toi [ens руат 
c in acm (б tu oropan quand wah ae 


143, Model did- 


ORDER TOLL FREE: 


EST, EASIEST, MOST 
ec. BASIC EE 


* 7 pus 
Аррі ™ Ba, Be: MÁY у p 
бари Hi-Fi гора puppen (5806182 nnd 2006182 
—— RP Advanced Graphics com- 
талда Ike C Ё BÛK, FILL ofc and you can Mx 
Giaphica and Таз on ma Linen р a PC — in 
Sortem) 


ONLY ZBASIC GIVES YOU 
THESE FEATURES: 


gm aere аннынан онн 
+ Lomp veriebie nace | 18 clemracters) 
+ Longer WHILE EME, DO-UNT, FOR-METXT- 


+ Bere Parl od Bode тышан 
тостон О DAN equum осой 


1-800-482-4567 


Technical Support: (602) 795-3996 
or Use Our Coupon on Facing Page 
(Please specify brand or model) 


or write to us at Zedcor, Inc. 


4500 E. Speedway, #93 
Tucson, AZ 85712 


OWER 


MPILER 
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CIARCIA FEEDBACK 


in security and alarm systems and are 
quite sensitive. They work by dividing the 
area in their view into a series of discrete 
slices and then monitoring the infrared 
level in each slice. When a moving warm 
body disturbs the normal pattern that 
the detector sees, it trips a relay. It does 
not take a great deal of motion to trig- 
ger the detector, depending on where it 
is located. 

In your situation, you could try using 
several detectors, each one aimed at the 
area that you want it to control. | don't 
know what type of system you are using 
to control your lights, but I'm sure that 
you could find a way to interface the 
detectors to your system. 

fam currently using a number of these 
detectors around my home to control 
lighting. They are connected to my Home 
Run Control System (April to fune 1985 
BYTE). When one of the detectors sees 
motion, HCS senses it and turns the light 
or lights on. As long as someone remains 
in view of the detector. HCS keeps reset- 
ting the time-out. When the person 
leaves the room, HCS will turn the lights 
off —Steve 


PROPERTY PROTECTION 
Dear Steve, 
Some time ago. | believe you mentioned 
a company that provides property-protec- 
tion devices. | am looking at the Home 
Run Control System, and | would like to 
use this company's passive infrared mo- 
tion detectors. Can you give me the name 
of this company? 
WILLIAM P. DRESCHER 
Lansing. MI 


The company is 


Mountain West 
PO. Box !0780 
Phoenix. AZ 85064-0780 
(800) 528-6169 


Its catalog contains a variety of security 
devices and reference books. Several ap- 
plication notes for the various devices are 
also included.—Steve Ш 


Over the years | Rave presented many dif- 
ferent projects in BYTE. | know many of you 
have built them and are making use of them 
in many ways. 

| am interested in hearing from any of you 
telling me what you've done with these projects 


or how you may Aave been influenced by the 
basic ideas. Write me at Circuit Cellar Feed- 
back, PO. Вох 582. Glastonbury СТ 06033. 
and fill me in on your applications. All letters 
and photographs become the property of Steve 
Ciarcia and cannot be returned. 


ZBasic 


The Ultimate BASIC development 
system for your Macintosh” 


Let ZBasic™ Unleash the 
Power of Your Macintosh". . . 
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Ag rimonwed in PC Week, Nov 1985 


e Devics Ing Fie VC 


Ultimate Math Accu 

The MAC verîn of 2ZBasc Ds 
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ZBasic 


Designed for Mac Programmers 
tn addition to the hundreds o! comands provided 
wah "Standard ZBasic ihh version provides 
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ЕН" OR IMAGEWRITER" 
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Available NOW tor the 


512K Macintosh" and Macintosh Plus™ 
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"ZBawc is an excedant 
Of the language . . comes wih one of tha bas! 
ume manuals in the industy -= 
As Fed in INCIDER 
Mone lack Cuaneiee 
hans اسا‎ 
ZBasic" is available from Betist Computer 
and Stores everywhere 
Or Сай Toll Free to Order 
800-482-4567 
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In*a* Vision 
"a marvelous little CAD system 


Listen To What The Critics Are Saying About In ‘a Vision IR inis 
PC Week September 1985 
"Stands out from the crowd." "It has the makings of a winner." 
InfoWorld February 1986 
"In*a* Vision is very easy-to-learn and easy-to-use." 
PC Magazine March 1986 
"Fast, accurate and fun to use." "Excellent template system." 


Computer Buyers Guide March 1986 
"А remarkable value." "Fast and easy to learn." 


PC Magazine 


D Versatility. Ease. All | "The spooling mechanism is a "In*a*Vision is so easy to learn 


of these add up to perform- | real timesaver." that its menu bar will tempt you 
ance. And performance is what PC Magazine | to begin using it without even 
In*a*Vision is all about. "The system is ideal for the kind reading the documentation." 
Power! of fine detail work that engi- "The program's use is intuitive." 

Е neers, draftsmen and designers InfoWorld 
"What surprised us was how demand." 
fast In*a* Vision works." Computer Buyers Guide Order Now! 
PC Magazine 1-800-272-3729 


"Even complex command 

sequences are generated with 

lightning speed." 

"This is arguably the first piece 

of software that fully utilizes 

the power of the AT." 
Computer Buyers Guide 


den 
hc -5 arc 7a иса 
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ren танта: raa TE 


E US imt 

Please send me — copies at $495 each. 

I enclose: Г] Check Г] Money Order 

Credit C] via [0 MasterCard 
Г] American Express 


| Ze 40528409975 


Name 


Company N 
Ease! TU 


"An hour with In*a*Vision and 
even the most devoted MAC 
fan will be a convert." 


à; Zip 
PC Magazine 
"The program is quickly mas- 
tered; intuitive quickness is Credit Card No. Exp. Date 
i Ч " Sendto: MICR , Inc. 
what this system is all about. 1820 N, Greenville Ave 
— "The program s ease-of-use and In Texas: 214-234-1769 
Versatility! speedy execution allow Abe to T with or without Microsoft Windows 
г Е ЧЕ : t on two-floppy or 
In*a Vision s text provisions concentrate on design... ' ibe eth 320K: hard disk and 
are flexible and impressive.’ Computer Buyers Guide 512K recommended. 
mrss MICROGRAFX 
In*a* Vision and output at 300 DPL 
The Picture of Success 
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BOOK REVIEWS 


AMIGA PROGRAMMER'S 
HANDBOOK 

Eugene F. Mortimore 
Sybex 

Berkeley, CA: 1986 

529 pages, $24.95 


TECHNICAL TOPICS 
FOR MOTOROLA 
MC68000-BASED 
MICROCOMPUTERS: 
An Annotated 
Bibliography of 
Recent Books 


AMIGA PROGRAMMER'S | 
HANDBOOK 


Reviewed by 
Gregg Williams 


| any people find the 
Commodore Amiga 

interesting because of its =. 
tremendous processing | 
power. Unfortunately, very 
little of that power is ac- 
cessible without the proper 
computer program. Be- | 
cause of this, many users of 
a new machine like the Amiga are hungry for the detailed 
technical documentation that unlocks the computer's 
capabilities. Although the official Commodore seven-book 
technical reference set was available much sooner than 
is usual for a new computer, at $100 it is expensive for 
the interested (but not professional) user. The quality and 
price of Eugene F. Mortimores Amiga Programmers Hand- 
book make it a good buy for such people. but it isn't a sub- 
stitute for the full reference set. 


ORGANIZATION 

The Amiga Programmer s Handbook is essentially an overview 
of the Amiga as seen from the programming point of view. 
After a brief explanation of needed background informa- 
tion about program development (register usage. include 


| files, and structures). Morti- 
more presents seven 
chapters, each of which 
covers a class of functions: 
the Exec functions (ге- 
| source management). 
graphics display and draw- 
ing, animation, text, Layer 
functions (which manipu- 
late Amiga "screens ). Intui- 
tion (the user interface), and 
Workbench (the Amiga's 
operating environment). 

Each chapter is structured 
like the book itself—an 
overview describing impor- 
tant concepts followed by 
detailed information. With- 
in the chapters, the detailed 
| information is a collection 
of alphabetized entries 
covering all the software 
routines designed for pro- 
grammers use. (These 
names—like AreaDraw, Set- 
SoftStyle, and SetDM- 
Request—are important 
because they are called by 
name in whatever language 
you are using to develop a 
program.) 

Each entry follows the 
same format: the syntax of 
the function, a description of its purpose, descriptions of 
all its inputs, and a discussion section that describes the 
context of the function's use. This last section contains 
useful information that is not in the Amiga reference 
books. It begins by listing all the other related functions 
in the chapter: for example. the discussion of AreaDraw 
lists the other five functions that manipulate areas. It then 
describes the context in which the function is used, some- 
times listing other functions that must be called, suggest- 
ing alternative methods. and warning of possible pitfalls. 
The entries are usually between one and two pages 
long. 

The book ends with two appendixes, a glossary of terms. 
and some notes on advanced video topics (the dual-play- 
(continued) 
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Your PC represents a substantial investment, so it does not 
make sense to risk costly downtime or system failure due to 
the use of a so-called "BARGAIN" power supply. 

At Fortron we insist on quality and reliability That's what 
has earned us a UL rating. For your complete satisfaction we 
Offer a one-year warranty and full technical support. 


200 WATTS 
PC AT 
$189.00 


‘Al 


MEETS 
FCC CLASS B 


" 150 WATTS 
PC XT 


e ULL. Recognized 

* Meets FCC Class B requerements 

* 115/230 VAC, selectable 

e OVP OCP short сисий ecan 

* Power fadure signal 

* AN LIS made connectors 
proide better connecuon 16 
dives and CPU board 

=» Meets European safety specs 

* 100% burn-in & pre-shippmyg test. 
one full year waranty - 

e Dea replacement for original IBM® power supplies 

* FARADAY® type pin-out aveslable upon request 


PC EXPANSION CHASSIS 


Provides easy expansion to your PC, PC ХТ, Tandy 1000™, 
Compaq Portable™, Compaq Desk Pro TM, and other PC 
clones by having extra expansion slots for video controllers, 
disk drives or I/O boards. 

» Capacity for 3 drives Ф, چو‎ 
* 15106" 12" хб" 

FC 650 ... 5398.00 

* 8 slot mother board 

» 150 w UL reg. power supply (| "ERN 

* Capacity for 4 dnves | " 

» I9'A* x15" x 5* — 


FC 640 ... $388.00 
„ 5 slot mother board 
e 100 w power supply 


FC 660 ... 1438.00 
e [2 Sot mother board 
* 100 w. power supply 
» Capacity for 2 drives 
e (SxS PSH" 

‘Prees above include sysiem = nim 


SPECIAL OFFER 


* 20 MB hard disk drive with 
controler and cables 
* 20 MB Internal tape back-up wilh 
conioler, cable and software 
(Special paces valid with expansion chassis purchase only] 


ll ZE FORTRON CORPORATION 

3225 Seldon Court Orders Only: (800) 821-9771 

Fremont, CA 94538 in Calif: (475) 490-8171 
Telex: 559291 FORTRON Technical Service: (415] 490-8403 


Compaq Portable: Desk Po™ Compaq Corp. 
IAM 8M. Tandy 1000'V/Tandy Carp. 


$385.00 


5545.00 
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BOOK REVIEWS 


field, double-buffering, hold-and-modify, and extra-half- 
bright modes). 


STRENGTHS AND WEAKNESSES 

As an intermediate C programmer with some knowledge 
of the Amiga's internal details, 1 am beginning to appre- 
ciate the way Mortimore organized functions and cross- 
references. Although 1 still have to go to the reference 
manuals to get detailed information, | am often at a loss 
as to what information | need and where to find it. This 
book's dictionary-like organization and thesaurus-like 
cross-referencing of related functions gave me a much- 
needed overview. The Discussion section includes the sort 
of hard-earned practical observations and advice that 
reference books lack. 

The Amiga Programmer s Handbook was the first technical 
book published by a source outside Commodore-Amiga 
(others have appeared since then), and the rush to publish 
first has affected this book, although not as adversely as 
it does most such technical books. On the positive side, 
this book seems to be far more accurate (technically and 
grammatically) than most early books and many other 
books; l've found only one or two typographical errors 
and no technical ones so far. One serious drawback, how- 
ever, is that the book contains no figures and only a few 
examples, both of which are sorely needed (they are pres- 
ent in the most recent version of the technical reference 
set). 

Because it is not a seven-volume set, the Amiga Program- 
mers Handbook necessarily summarizes some important 
concepts and leaves others out entirely. That's not a fault. 
but you need to be aware of it. The book points out that 
much of the missing information is documented in the in- 
clude files that come with your assembler or C compiler. 
This is true—every serious Amiga programmer should 
print and read the Intuition include file (include.h for С, 
include.i for assembly language). 

Another, more serious weakness is an omission: Morti- 
more makes no mention of devices (the word used to 
describe the mechanism by which the Amiga interacts with 
various hardware components). This means that the book 
offers no insight into (among others) the audio subsystem, 
the keyboard, the "console" (video text output) device, 
the game ports (mouse and joystick interface hardware). 
the serial and parallel ports, the "narrator" device (which 
handles Amiga's human-speech output), and the printer- 
driver software. 

A Final criticism. reported by a Commodore Amiga tech- 
nical person. is that the book mixes information from both 
versions 1.0 and 1.1 of the Amiga Workbench. (Yet another 
version, 1.2, may be out by the time you read this.) Al- 
though I have not seen any examples of this during my 
use of the book. I'm sure they're there—so be warned. 
and double-check with the official Amiga documentation. 

! said earlier that you couldn't develop Amiga software 
with this book alone. Actually, by studying the include files 
and several of the numerous C source code files in the 
public domain, you could get by with just this book. but 

(continued) 


THEY RE GENE 


The good reviews keep rolling in. And, as you 
can see, the critics agree: Panasonic printers are 
real winners! 


But that shouldn't come as too big of a surprise. 


After all, Y vad. iat their e. - ү | 
Panasonic | Panasonic machines are well made, sturdy | 


printers that should serve well in the vari- | c V 


printers — ous applications for which they were de- 
offer the signed. are йы” a 
advanced 


features and ` PC WEEK—JUNE 17, 1986 


ease-of-use you've come to expect from Panasonic. 


so, whether your business is big, small or in- 
between, you'll find a printer with features to love 
every bit as much as the critics. Like—as one 


with this ithe LL asset. 

As far as I'm concerned, the KX-P109] 
produces nat near letter quality but rather 
truc letter quality in this mode. You'd real- 
ly have to strain to distinguish it from type- 
wriler К жө Kno 


m COIpany produced fast, courteous, 


PC—SEPT. 17, 1985 


reviewer observed—extraordinary near-letter- 
quality on our dot matrix models. They also 
come standard with impressive high-resolution 
graphics capability. So you can add graphs, 
charts, illustrations—even your company’s logo. 

Not to be outdone, all our daisy wheel printers 
give you sophisticated advances like boldface, 
shadow and underline. 

Of course, we've put just as much care into the 
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PANASONIC PRINTERS. 


OOD PRINT. 


TING A LOT OF 


human side of our printers, too. You'll find 
switches and buttons that let you change print 
sizes and styles right on the printer rather than 
through the computer. And, with our continuous, 
self re-inking ribbons, ы” d yourself chang- 


: 1 : pa ACE un Lf 
Ing ribbons KX-P3151. I i is a well- built product 
less often. that promises to deliver many hours of 

irouble-free operation. The print quali- 
When you do, ly is clear and well-defined. The align- 
our snap-in ment of characters on adjacent lines is 
cartridge also excellent, a sign of a well-designed 


4 paper and printwheel transport system 
makes ita Snap. а= namena 


Finally, just when 
you thought all this would be 
hard to top, there's more: all our printers are backed 
with an unprecedented two-year limited warranty. 
Now that you've reviewed all of this for your- 
self, call toll-free 1 (800) PIC-8086 for the name 
| ws et зч on of the 
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ed. Wis 30.1 pounds. Like all the Pan- 
as-  asonics we tested at, the 1592 comes dealer 
ap- with the company's exceptional two- | nearest 
cis year warranty. And like all of them, it 
rin- definitely ratesalook. | you. 
| You'll 
see how 


PRINTERS BUYERS GUIDE & HANDBOOK #3 easily 


Panasonic printers generate good print for you. 
And, you'll agree: THE EASIER, THE BETTER. 
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STATISTICAL 
PACKAGES 


Complete, high-performance 
data-analysis software from: 


Unbeatable power and flexibility for 
unbeatable prices! 


1. STATS-2™ (release 2.1): A complete, 
superfast statistical package. Can also 
be used as a statistical supplement for 
Lotus 1-2-3™ and other spreadsheet 
programs. Runs on IBM™ and compat- 
ibles, 256k, 2dd, 8087 support 


2. STATFAST.2'" (release 2.1): The 
most powerful statistical package 
developed for the Macintosh!" 
128k/512k/Plus, 1dd................ $119 


3. APP-STAT™: A complete statistical 
package for the Apple II'" family of 
computers, tdd .................... 


$99 


4. PSYCHOSTAT-3™: A complete sta- 
tistical package, available for Kaypro™ 
and all CP/M™ computers, 1dd ....... $99 
All of these statistical packages are user friendly and super- 
easy lo use. They include the full range of basic statistical 
analyses (descriptive statislics, t-tests, correlations, Cross- 
tabulations, nonparametric statistics, and much more) and 
advanced multivariate statistics (comprehensive multiple 
regression with forecasting, general multifactor ANOVA/AN- 
COVA up to 5 factors including à covariate, repeated mea- 
sures, contrasts, unbalanced designs, and more). All pack- 
ages can handle data files of unlimited size, include flex- 
ible Data Editors with complex transformations and com- 
plete data-base management functions, and can access 
data files from spreadsheets, data-bases, and mainframes. 


Ask for our statistica! packages for other computers. 


TO ORDER: Send chech, credit card number, or money order 
(plus $5 shipping and handling} 10: 


AYA StatSoft" 
2B32 EAST 10TH STREET, SUITE 4, TULSA, OK 74104 
(918) 583-4149 
® —: 
x j 


To order by phone (Visa, MasterCard, C.O.D. orders accepled) or talk lo 
our technical stall (or more intormalion, call (818) 583-4148. 


STATSOFT STATSOFT woo STATS 2 STATFAST APP-STAT PSYCHOSTAI 3. LOTUS 12-3 IBM 
Млет Ace Hd Mayo ant CPIM are sradematris ol respecinng Companies 
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it would be like trying to use a one-disk computer—you 
can do it, but it's a lot of extra work. 


CONCLUSION 

The Amiga Programmers Handbook is an accurate. well- 
organized reference book for the Amiga's internal soft- 
ware. though it omits needed material about the software 
interface to several input and output devices. It doesn't 
offer the technical depth you'll sometimes need, but it pro- 
vides several kinds of contextual information that the 
manuals dont. It is nevertheless a useful addition to an 
Amiga technical library. 


Gregg Williams is a senior technical editor at BYTE who worked on 
the Amiga cover story (August 1985). He can be reached at BYTE. 
One Phoenix Mill Lane, Peterborough, NH 03458. 


TECHNICAL TOPICS FOR MOTOROLA 
MC68000-BASED MICROCOMPUTERS: 

An Annotated Bibliography of Recent Books 
Compiled by Donald Evan Crabb 


bserving the progress of the Motorola MC68000 

processor chip, | felt that a survey of some of the cur- 
rent books on the subject was needed. By eliminating 
monographs and manuals, | focused on four areas: 68000 
technical references, Macintosh 68000 programming ref- 
erences, Macintosh 68000 programming textbooks, and 
Atari 520ST technical books. The books mentioned below 
offer current technical information about the MC68000 
and its implementation in several computers. This collec- 
tion reflects my bias and cannot be considered inclusive. 
All books are softcover unless otherwise specified. 


68000 TECHNICAL REFERENCES 


Cramer, William. and Jerry Kane. 68000 Microprocessor Hand- 
book: Includes 68008, 68010, & 68020, 2nd ed. Berkeley. 
CA: Osborne/McGraw-Hill. 1986. $34.95. 142 pages. 


The 68000 Microprocessor Handbook covers technical criteria 
of the M68000 processor family with a distinct hardware 
orientation. It is a functional overview of the micropro- 
cessors of the M68000 family, including the MC68020. As 
such, it leaves out a thorough discussion of the instruc- 
tion set of the 68000 family, opting instead for a 10-page 
overview of the more than 300 instructions that make 
these microprocessors work. William Cramer and [erry 
Kane have condensed the instruction set discussion into 
a general synopsis about the basic format of instructions 
and their use. Topics familiar to readers of other 68000 
books include addressing modes, timing and bus opera- 
tions, exception processing. апа [/O interfacing. The con- 
sistent hardware orientation is based on the configuration 
of the M68000 family and how its architecture and opera- 
tions can support systems and applications software. As 
a hardware handbook, the 68000 Microprocessor Handbook 
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Powerful MS-DOS Software. 


For the IBM®-PC, XT, AT & others with generic MS-DOS/PC-DOS 2.0 or higher. 


Only 


UTAH 


COBOL 


UTAH 


FORTRAN 


Whether student, teacher or professional programmer, O FORTRAN IV based upon ANSI-86 standards. 
this is the one you've heard so much about. Г1 Very fast compile times and easy to use. 

П It's easy to use. Compiles 5000 statements on a 128K О IF.. THEN.. ELSE constructs. 
machine. О Chaining with blank and named common. 

Г} 170 clear error messages, i.e. DATA-NAME IS O Copy statement. 

MISSING OR MISSPELLED. [] ENCODE and DECODE. 

O Distribute your object code programs royalty free. [] Free-format input and output. 

О Small object code programs conserve disk space. (J Avery nice TRACE style debugging. 

[1 Fast compile times to increase programmer pro- [1] 150 English language error messages. 
ductivity. Over 25 times faster than one compiler [] You get a diskette, and 223-page manual. $39.95 
costing $995! 

Û You get a diskette and 213-page manual with lots of 


examples and 16 complete COBOL source code 
programs. $39.95. 


Also available: COBOL Application Packages, Book 1 $9.95. 


UTAH 


PASCAL 


[1 14-digit precision, BCD math, no round-off errors 


with decimal arithmetic for business and floating point + 63 


— 64 for scientific. 

A very nice TRACE style debugging. 
Arrays up to 8 dimensions and 64K strings. 
External procedures and functions with dynamic 
auto-loading. 
One-step compile, no assembly or tink required. 
You get a 132-page manual and diskette. $39.95 


UTAH 
] í LO I | 
[] Perfect for industrial training, office training, drill 
and testing, virtually all programmed instruction, word 
puzzle games, and data entry facilitated by prompts. 
O John Starkweather, Ph.D., the inventor of the PILOT 
language, has added a built-in full-screen text editor, 
and much more. 


(] Meets all PILOT-73 standards for full compatibility with 


older versions. 
О You get a diskette, 125-page manual and ten useful 


sample programs. $39.95. 


Also still available for 8-bit machines with CPIM® is our warld famous 
Nevada Software Series used by 50,000 customers in 40 countries. 
These include Nevada COBOL, Nevada FORTRAN, Nevada PASCAL, 
Nevada PILOT, Nevada BASIC and Nevada EDIT. $39.95 each. 


Satisfaction guaranteed. If for any reason you're not completely 


EET OG 


DOOOUG 


UTAH 


EDIT 


A character-oriented full-screen video display text 

editor designed specifically to create COBOL, 

FORTRAN and PASCAL programs. 

Only requires 15K disk space so it can fit on the 

same disk as your compilers. 

Completely customizable tab stops, defauit file 

type, keyboard control key layout and CRT by menu 
selection. 

Diskette comes with easy to read 58-page manual. $39.95. 


BASIC’ 


This interpreter has a built-in full-screen editor. 
Single- and Multi-line user definable functions. 
BCD Math- no round-off errors. 

Full Matrix operations. 

You get 220-page manual and diskette. $39.95. 


Handling/Shipping: No shipping charge within US. Overseas 
add $10 for first package, $5 each additional. Checks must be 
in US Dollars, drawn on a US bank. 


Utah Software requires 128K RAM and PC-DOS or MS-DOS 2.0 or higher. 


HOW TO ORDER. Send check or money order to Ellis Computing, Inc. 
with VISA or MASTERCARD order by phone. Sorry no COD's. 


satisfied, just return the package within 15 days in good condition, and 
we'll refund your money. 

IBM is a registered trademark of International Business Machines Corp. 
CP/M Is a registered trademark of Digital Research. MS is a trademark 
ot Microsoft Corp. © 1985 Ellis Computing, Inc. 


Ellis Computing, Inc. 
| 5655 Riggins Court, Suite 10 
Reno, Nevada 89502 
Phone (702) 827-3030 
SINCE 1077 Ea P 
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ГИ“ COMPATIBILITY 
ГА“ RELIABILITY 


P” AFFORDABILITY 
Я EXPANDABILITY 


IBM XT/AT COMPATIBLE COMPUTERS BY 
e AFTON COMPUTER INC. 


QUANTUM 
286 TURBO 


IBM AT COMPATIBLE 

PHOENIX BIOS 

8-10 MHZ SWITCHABLE CLOCK SPEED 
512K UP TO 1 MB RAM ON BOARD 
2 SERIAL PORTS 1 PARALLEL PORT 
ON BOARD 

20 MB HARD DISK 

1.2 MB FLOPPY 

B EXPANSION SLOTS 

AT KEYBOARD 

200 WATT POWER SUPPLY 

ONE YEAR WARRANTY 


All For Only $1995°° 


QUANTUM XT TURBO 


(Made in the USA) 


PHOENIX BIOS 

4.77-8MHZ SWITCHABLE CLOCK SPEED 
640K ON BOARD 

SERIAL, PARALLEL AND CLOCK 

AT STYLE KEYBOARD 

360K FLOPPY 

135 WATT POWER SUPPLY 

ONE YEAR WARRANTY 


All For Only $745°° 


Quantum XT 4.77 MHz. . .Call For Pricing 


AFTON COMPUTER INC. 


(714) 863-6951 


24825 Calle El Toro Grande 


El Toro, California 92630 


Customer Service (714) 553-1701 


Telex 756731 


Prices and Configurations Subject To Change. 
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is most useful to experienced microprogrammers and sys- 
tem designers who seek a handy reference manual. 


Fortgang. Karen Skrable, ed. M68000 8-/16-/32-Bit Micro- 
processors Programmer's Reference Manual, Sth ed. Englewood 
Cliffs, NJ: Prentice-Hall, 1986. $18.95. 240 pages. 


This is the reference manual for the M68000 processor 
family (MC68000, MC68008, MC68010, MC680! 2}. It is 
written by Motorola engineers for anyone interested in 
serious assembly language programming of the 68000 
family. The latest version adds a discussion of the 
MC68012 extended virtual memory processor to the 
material presented in the 4th edition. This book will not. 
however, teach you 68000 assembly language program- 
ming. It is strictly a reference for the 68000 family. 
The information is straightforward and delivered in the 
no-nonsense style that is so familiar to readers of elec- 
trical engineering texts. The book's audience is narrowly 
defined—M68000 programmers, system implementers. 
and computer designers—but readers should find the 
coverage of the M68000 family's architecture, data 
organization and addressing, instruction set, micropro- 
cessor operations, and exception processing definitive. 
Most of the book concentrates on the MC68000, but 
it also explains the architectural and instruction set dif- 
ferences of the MC68008 processor (8-bit data bus. 20 
address bits), the MC68010 processor (virtual memory 
version of the MC68000), and the MC68012 (extended 
virtual memory version of the MC68010). The full 32-bit 
MC68020 processor is mentioned only briefly. 


Kelly-Bootle, Stan, and Bob Fowler. 68000, 68010, 68020 
Primer. Indianapolis, IN: Howard W. Sams & Co. 1986. 
521.95. 368 pages. 


This Waite Group book bridges the gap between an 
M68000 processor reference manual and an M68000 as- 
sembly language textbook. Coauthored by a recognized 
computer pioneer (Stan Kelly-Bootle) and a principal in 
the Alpha Micro User's Society (Bob Fowler], the 68000. 
68010, 68020 Primer is useful to experienced microcom- 
puter programmers who want a quick introduction to the 
M68000 family. Novice programmers who don't know 
much about micros (and least of all the 8-bit micropro- 
cessors that preceded the M68000 family] will also find 
the book informative. The authors provide numerous ex- 
amples of the M68000 instruction set, discussing the pur- 
pose of each instruction and its intended use. 
Kelly-Bootle and Fowler have chosen a structure that em- 
phasizes familiarity with the basic concepts of the M68000 
early on. From there, they accelerate their discussion 
through the various levels of microprogramming and final- 
ly discuss individual differences between processors of 
the family. They also include several appendixes that cover 
the M68000 instruction sets and the various addressing 
modes. The book is filled with useful illustrations and 
tables and includes a handy tear-out reference card. 
(continued) 
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per item (UPS Blue $8.00 per пет) NY State Residents—add applicable sales tax 
All prices subject їо change. 


eo 


MON.-THURS. 9:00 AM-8:00 PM 
SUN. & FRI. 9:00AM-4:00 PM 
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HERE'S 118 REASONS AND 


1? 


LOW PRICES. Micro Mart specializes сһооѕе the right product at the right price. 


in giving you the best value on all your COMPLETE TECHNICAL SUPPORT. 
PC product needs. For pre-sale or post-sale advice, give us 
QUALITY PRODUCTS. We've got a a call. We're here to help. 
. huge selection of national brand name CUSTOMER SATISFACTION. 


products. Computer systems, printers, per- It's made us famous. Drop in at one 
ipherals, supplies and accessories! of our many store locations or give us a 
FULL SERVICE SALES. Our friendly, call today. 


knowledgeable sales staff will help you 


Shop us today and save on these specials... 


ProLine XT А complete system ProLine AT — Powerful AT 


for only $995! 


Here's a system value that 
can't be beat. Features 

full PC compatibility. 

640K RAM memory. One 
360K half height floppy 
drive. Six expansion slots. 
Monochrome graphics 

card and monitor. Printer 4 
and communications gg. 
ports. Clock/calendar. | 
Game port. MS DOS 

with GW BASIC. 

Enhanced IBM-style >, 
keyboard. UL and E 
FCC approved. 

Full 1 year parts exclu- 

sive warranty. 


All systems built and ДА tested! Call for custom 


configurations! А 
` FREE! 


performance for only $2,289! 


All the speed and 
power you need. 
Features full PC 
compatibility, 512K 
RAM memory. 8Mhz 
processor. One 360K 
floppy drive. Eight 
expansion slots. 


graphics card لا‎ F- 


Printer port. 

Clock/calen- 

dar. MS DOS. iioc wl 

UL and FCC approved. 90 day exclusive warranty. 
All systems built and h tested! Call for custom 
configurations! [N | 


I NAZI 
FREE! ` 


With the purchase of our 


ProLine XT 
This complete accessory pack: 10 pk. 
DS/DD Maxell Diskettes. SRW Media Storage 
Case. Six-outlet Curtis power strip with surge 
protection. Texwipe PC careware kit with anti- 
static solution and CRT cleaning fluid and 


wipes. Perfect Data 54” drive head clean- E 


ing kit. ProLine XT dust cover. Total 
Retail Value — $89.95! 
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With the purchase of our 


ProLine AT 
This complete accessory pack: 
10 pk. tpi quad density Maxell Diskettes, 
SRW Media Storage Case. Six-outlet Curtis 
power strip with surge protection. Texwipe PC .— 
careware kit with antistatic solution and | 
CRT cleaning fluid and wipes. Perfect 
Data 5%" drive head cleaning kit. 
American XT dust cover. Total 
Retail Value — $99,951 


PC 


MORE WHY MICRO MART 


PECIALIST! 


MULTIFUNCTION BOARDS 


We have a complete line of Multifunction Boards compatible 
with the PC, XT & AT and all compatibles. 
B. SIX PAK 64-384K, multifunction, fully 


o5 0t oui МНИ уне, ON 5239 
9. AST VO MINI UO shortboard for 
Portable RAT ,........ „ -Aew Low Price! 
10. ADVANTAGE 128K- ЗМ, expansion fot AI b vertu me 
11. RAMPAGE 64K-2Mb with Deskview ............. NEW! 
12. QUADRAM QUADBOARD 
REBBE, aa E ERE CALL! 
13. QUADRAM GOLDBOARD, 384К............... $459 
14. TECMAR MEGAFUNCTION, 1 Meg of 
nomvolatile тетегү.............+».« MITT -o 
15, TALLTREE J-RAMII .,...................... , CALL! 
16. INTEL ABOVE BOARD, РС ЖАТ ............ From $280 
17. THESYS FASTCARD upto 1 MB .............From $235 
GRAPHICS CARDS 
18. HERCULES Mono & Color 
Сар! ез саф M PRRTEETITTUIIT! IIO New Low Price! 
19. TECMAR Graphics Master, HiRes Color & 
Mono supports Lotus... .. wipe pu cms $449 
20. QUADRAM Quadcolor! & Il colorcard$ ....... ce ces 
21. QUADRAM EGA, Includes 256K memory... ..... ..$389 
22. STB ЕСА + Mono & Graphics сагі 
alsoavailable .............. -—— — 50 CALLI 
23. Generic monographic сагй®..,......... , s From $99 
24. SIGMA Color 400 for 
co 7 cr MEM New Low Price! 
FLOPPY DISK DRIVES 
25. 1/2 HEIGHT Disk Drives from Panasonic, 
& Teac; 260K & 
26. 1.2 MEG Floppy drives for the PC, XT, AT 
and Compatibles ........ “ү -—-— From $99 
HARD DISCS 
27. IRWIN Tape Back-upsystems .......... ое Сай! 
28. SYSGEN Сотр!еейте..............-.›-- Call for our 
special Sysgen pricing! 
29. BERNOULLI TECHNOLOGY Hard disc 
Subsystems (20& 4OMB] ,..........-+.--- From $2875 
30. SEAGATE Fast 20, 30 Meg. for PC & AT. .... . MN Call! 


31. PRIAM Superfast 40 & 60 Meg. forAT .......... 
32. TALLGRASS 25, Through 80 Meg. Hard drive systems, 
including 60 Meg. tape back-up .........,++++з+++++ ++ 
33. WESTERN DIGITAL 10 & 20 MB File cards . 
34. Best availability of voice coil and stepper motor hard dnves 


with highest quality controllers ............. From $495 
SOFTWARE 
ACCOUNTING 

35. SORCIM/IUS Complete line 

including windows .................. From $295/each 

SPREADSHEETS & 
INTEGRATED PACKAGES 

36. SORCIM SuperCALC 3, 

|. r ee жашик New Low Price! 

ENHANCEMENTS & UTILITIES 

37. NORTON Utilities 3.0 ............... ———— A $69 
38. ROSESOFT ProKey 3.0......,... Peters io Owe $89 
39. CENTRAL POINT SOFTWARE 

Copy ИРС .......... ——————— $35 
40. SOFTSTYLE Set FX + and Printworks, 

printer control а... а ааа ка ИБА 
41. SIDEWAYS Inverts primtout «ine $51 
42. BORLAND SideKick and SuperKey ........... From $40 
43, BORLAND Lightning and 

PG. Sao Л л awe eee сы NEW! CALL! 

COMPILERS & LANGUAGE TOOLS 

44. LATTICE C-Compilers ......,,,..........-.. op» $279 
45. MICROSOFT Complete line ‚....................... 
46. MICROSOFT Quick-Basic .......... , Mew Low Price! 
47. BORLAND Turbo Pascale, Turbo Toolbox, 

о DONNEES EET AMAT UM From $35/each 

GRAPHICS 

48, Z-SOFT PC Paintbrush, mouse graphics. ......... .. 895 
49. DECISION RESOURCES Diagram 

Master ...., —— ———Ó „+. From $199 
50. MICROSOFT Chart |.................. — CALL! 
51. MICROSOFT Windows ........ serere CALL! 
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COMMUNICATIONS MONITORS & CRTS 
52. MICROSTUF Crosstalk XVI, Latest version ....... .. $105 85. PGS Max 12 HX12, HX? NE 
53. HAYES тапи wesso vce cose o ee E $85 ASR-12.. tms "VE Ре New Low Prices! 
34, MICROSOFT Access sss T CALLI Б&,АМОЕКСоюг®0О........................... CALL! 
WORD PROCESSING B7. س یی‎ аы alternative ta IBM а 
55. MULTIMATE Advantage hem > нт еа тее фе ONE C $294 88. AMDEK 110A M ‘CALL! 
36. €— i Word, New Low Price: 89: MAGNAVOX Monochrome monitors .......... ‚..$129 
s M mese ШЫ , 90. SONY, monitors in stock ........ peren a ar + ed ERE 
57. LIFETREE рни Deluxe, ver 3.0... ...,....- $169 
58. SH WordPerfect, 
versión 4.) оаа. . .New Low Price, CALL! MISCELLANEOUS 
59. MICROPRO Wordstar р 
Professional series ....__............. New "-—— 91. ب‎ PCT PS PC Mouse, бака - 
60, LEADING EDGE Nutshell .. .................... erer 
61. LEADING EDGE Ward Processor .............-..- $59 92. ae Mouse, bus or serial каера 
OFFICE & PLANNING 93. KEYTRONICS 5151 Keyboards ................. CALL! 
62. HARVARD Total Project Manager ................ $319 94, KEYTRONICS 5153 "OP 
$3. SORCIM/IUS Super Project ...,...........-+-..- $209 wimouse ........... qc OMS —— , NEW! 
64. MICROSOFT Project, vers. 2:0 ................›. $269 95. GRAVIS Joysticks . . — —— ——— $45 
96. QUADRAM Microfazer pint 
DATA BASE MANAGERS buffer 8-128K ........ ... JENNA 2225 ,. From 9129 
65. Call For Unadvertised Data 
Base Мападег5... з... ньо sic гәнне anette 
66. MICRORIM 5000, Report Wriler DISKETTES 
о. 7" yn a cau feb vecevecense Ж New Low Price! 
67. MICROSTUF Infoscope . essa ries MEET $99 Following items available only in sets of 100 each brand. 
ШП ЕЛЕРШГ риб... ...........-..›..кз-....- CALL! M 97. Precision Diskettes by Xidex, Y 
Doer ые ана Sack а VENIRENT. -65/ea, 
NETWORKING PROTOCOL AK. va. Precision Diskettes by Xidex, 
CONVERSION Ds/DD n (ym (— $ ‘Blea, 
M о ОРНОК мея | н 
69. SNA & BISYNC 3780, 5251, Mod 17 & әк poor ENDO : soie tuc. eos oe жеч 
12,3274, 327B csse nnn 101, Maxell High Density МО2 ........... , ...,. IM 
70. PC TURBO 186/187 board, 128K, 102. Maxell 34 inch SS/DDMF1 ,..,..... Wa cono $1.60/ea. 
8087 Serial Board attached ., ....-+.-.+. 05552279875 103. Maxell 3 Inch DVDDME2........ sers $2.35/ea. 
71. IRMA Completeline sanio ls cesses From $849 — ina Fuji 55/000 MDI ..... wen aur lit sess „89/еа. 
PRINTERS | UM. fro loa] "lv P» $1.15/ea 
DOT MATRIX 
72. EPSON FXSS/286......... Le. NR «wi MEDIA STORAGE 
73. EPSON LOQBOO/LCIOO0 ................ NEW PRICES! Vf 106. Flip N File Original, stares fifty 5%" diskettes with free twin 
74. OKIDATA 192, 193, 292, 293, Pacemark 2410....... "I pack of Fuji 05/00 diskettes ($25 retail value) 
75. TOSHIBA P-341, P-351, & NEW 321. ,,.. New Low Prices! Now V price ............ "imm men nop 512.50 
76. NEC New P-5, Р-6, & Pe? eee Low Price! — 197. Flip N File, stores 25 SK" 
LETTER QUALITY vi age aM Vh. EU ..$11.99 
p N Fi ores 
is ыз м — ——— M Мех Löw Prices! diskettes with lock wee rier teen Me wa ww MM. а à à $19.99 
78. EPSON DX20& 0Х35 ..,............... NEWLETTER 109. Innovative Concepts Data Сазе... .. s. ++ $ 9.99 
QUALITY PRINTERS 110. um ‹ e 5.R.W., stores bit 
We carry a fuli range of form handling options. - mine SR aita А . 
CHIPS 6050" diskettes ........................... $11.99 
All cur chips are tested and priced for quick sale. Call us! 
79. INTEL 8087, B0287, аф SURGE PROTECTORS 
math coprocessors ...,.......... Call for Market Price. я 
80. 64K-256K RAMCHIPS. ........... Call for Markel Price. А 7 12: mde sinp with — 
81. 128K Piggy-back chips Call f Mark t Pri 113. Curtis Diamond евавеварароеьва тъне верер ге $31.99 
MIFIT. з». ses | 1g, Curiis Emerald ....... enirn و‎ $37.99 
1 urtis 52 ие, КОРЫЙ 5 SR ees oes 4 ШЗ K 
MODEMS 15. Curtis Sapphi $49.99 
82. HAYES Smartmodem 300, 1200, 12008 & 2400. We have ls Curtis Ruby... d iiie sige T $56.99 
the best sock in the U.S.A. оона CALL! protector ...... ' ы ain —" 544.99 
83. E г" Baud Half Card $399 118. Networx Wire Tree Plus, & outlet surge, 
om SNES V—n——m TENTER cole spike, and modem protector. Saldo uU $64.99 
84. PEACHTREE TECHNOLOGIES P-1200 
(Hayes compatible external) . ............. cu... $245 
404) 449-8089 27° 1-800-241-8149 
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America’s PC Specialist 


© Copyright 1986, Micro Mart, Inc. Technology Corporate Campus 3159 Campus Drive, Norcross, GA 30071 
Prices are subject to change without notice and are similar, but may vary at Micro Mart Retail Stores. 
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Chalcedo 
PROLOG 


A 
Ж | 
Әу 


TOES 
Clocksin & 

Mellish Prolog for BOTH 
major microcomputing 
operating systems — 

with full cross-compatibility. 


Complete with the predicates 

necessary for POWER АІ programming: 

ор () name() functor () clause () -..("Univ") 
„Апа no constraining data typing. 

B Floating point 8 Step-by-step tutorial 

8 Math functions ш Integrated editor 


PROLOG: 


Extensible overlay library, 
8087 support, large memory 
model (up to 640K) 


PROLOG% 


Complete Macintosh en- 
vironment with extensive 
pull-down menus and 
dialogue boxes. 


No Risk Offer: Examine the PROLOG or 


PROLOG/m documentation al our risk lor 30 


doys. ff not P cage S satisiheci, return with 
disk sul! sealed for nd 


APPLICATIONS — 
Complete with SOURCE CODE 


NFL X-pert $4995 


À true interactive expert system wrilten by a 
prolessional knowledge engineer. A valuable 
learning tool lor any Prolog programmer inter: 
ested in using Prolog to develop expert systems. 


TOOLBOX $2995 
More than 50 subroutines that speed and com- 
press list handling, searches, sorts, and reversal 
algorithms. An inside look at the tricks of the 
professional Prolog programmer. 


TOYBOX $2995 


Whitten by an academician lo help his students EE ERE ne” 
undersiand Prolog, this collection ol puzzles ? 
and mind-leasers will illustrate how the Prolog 5580 LA JOLLA BLVD 
programmer creates programs thal find the SUITE 126 à 
best sclubon to the problem. Turn your com- Е" 
puler ілю 4 super reasoning machine! (619) 483-8513 


System Requirements: SAVE 10% when you 


GER аннын sen buy either PROLOG / 
PC DOS/MS-DOS Macintesh.plus and or PROLOG /m end all 


ANS! Standard Support HFS Compatible 3 applications. 
= as PHONE ORDERS: 1-800-621-0852 EXT 468 mm “1 
95 


- PROLOG: $99. 
gt PAYMENT ENCLOSED $ PROLOG/m 9995 J 
mM CA resudents add fk salm tax Check: | 
О CHARGE MY: С MasterCard O Visa MS-DOS O Mac D 
fos ig ‘Re 
на с. Рае TOYBOX 29.95 
| li Signature —————— 3m н 18882 { 
| Mr / Mrs /Ms. SHIPPING: | 
(please print full nome; $ E ат - 

Я na : 
if — 10100 Carribean, 
ПА ёзу alil Г i 
Wily ‘State / Zip 20.00 Overseas Air 
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Inquiry 64 for DEALERS ONLY. 


BOOK REVIEWS 


Triebel, Walter A., and Avtar Singh. The 68000 Micropre- 
cessor: Architecture, Software, and Interfacing Techniques. Engle- 
wood Cliffs. NJ: Prentice-Hall, 1986. Hardcover. $34.95. 
366 pages. 


This book is challenging. both to read and to understand. 
But if you make the effort and read it carefully, you can 
come away with a balanced view of both the M68000 
microprocessor family and how microcomputers are de- 
signed to use these chips. This hardbound textbook would 
be at home in both electrical engineering/computer 
science microprogramming and design courses. Walter A. 
Triebel and Avtar Singh cover the material extensively, with 
particular emphasis on the memory and I/O interfaces of 
the MC68000 microprocessor. 

The 68000 Microprocessor also covers the internal architec- 
ture of the processor, including a complete discussion of 
the control and execution of instructions. Triebel and Singh 
jump into circuit design issues as well, covering such topics 
as address maps. I/O interface circuits, and interrupt cir- 
cuits. The software side of the 68000 is not left out, either: 
Two full chapters break down technical topics like address- 
ing modes, the 68000 instruction set. and the analysis and 
writing of assembly language programs. 


MACINTOSH 68000 PROGRAMMING REFERENCES 


Chernicoff, Stephen. Macintosh Revealed, Volume One: Unlock- 
ing the Toolbox. Berkeley, CA: Hayden Book Co. 1985. 
$25.95. 516 pages. (A full review of this book can be found 
in November 1985 BYTE. page 57). 


Chernicoff, Stephen. Macintosh Revealed. Volume Two: Program- 
ming with the Toolbox. Berkeley, CA: Hayden Book Co., 1985. 
$29.95. 626 pages. A disk of the programming examples 
in volumes one and two is available from Hayden for 
$19.95. (For a full review, see April BYTE. page 67.) 


Inside Macintosh: Promotional Edition. San Jose, CA: Apple 
Computer Inc., 1985 (published as documentation). $25. 
1000-рІиѕ pages. Also published as a three-volume series 
by Addison-Wesley. Reading. MA. 1985, at $24.95 each. 


Inside Macintosh is the ultimate reference for Macintosh pro- 
gram developers. Published in a phone-book format on 
newsprint-type stock, it appears as authoritative as it is 
indispensable. Written by a team of Apple programmers 
and writers, Inside Macintosh offers definitive information 
about how the Macintosh works: its ROM, RAM, disk drive, 
microprocessor, ports, keyboard, mouse, and all the rest. 
The information is densely packed and not particularly 
easy to get at. but most of what you need is there. 


MACINTOSH 68000 PROGRAMMING TEXTBOOKS 
Commander, Jake. Macintosh Assembly Language Programming. 
Blue Ridge Summit. PA: Tab Books. 1985. $16.95. 198 
pages. 


(continued) 
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SILICON SPECIALTIES 


"m Î HARDWARE [s 
Brothor All Modsi Save Toshiba 341 5769 | Anchor Auto monon 


Connon Lave Preis 1949 
Citizen MSF к) $279 37! Morale! & Seri $449 Signalman Expren $235 


ME 1% $379 P35) Кон £ Seni $969 Proctical Peripherals 
мате 20 $375 Unter Pone Prikol 1200 Boud $124 


MRIS $479 DISKETTES —7"HNES о TIEM COMPUTERS 


prema ih $479 Maxell AD 110 100; 5100 AllModoms . Save FC I Dive 2565 $1199 
a5 $1035 Promotheus Al Modeh fave KT 1 Drvo 20 Meg 640K $2169 
en ee emma ee lil. MONITORS US Robotics Cowie 2400 5379 AI/5B $2849 
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All Printer Models Save NEC All Monson Save Mucrolenk 2400 $379 COMPAL ^ 
б ae 5399 pec er TM AST 5329 ا‎ - 
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унд ке киы — Rompoge AT $445 Sr Pornar Dual Drive 11309 
5349 ku inimi ia Юю 5314 Rampage FC $239 Cuse. Poema: Dual Brive 11899 
5669 е 2 dane ык Foch Phos $159 TOSHIBA 
NEC a pees Horcwhes Coke Card $149 T 1100 $1299 
3510, 3550, 3515, 3510 $729 75 $559 Grapfic Card $179 T 13000 Plus Save 
000. 5830. 6852 $1039 wn $439 intal 1.3100 Save 
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STAR MICRONICS PLOTTERS Tec Mor Grapher Maver $445 KEYBOARDS 


eater xd IBM PC AND 1 005; Compatibles SPREADSHEETS > 
PC Loge $75 COMMUNICATIONS WORD PROCESSORS ^ а ME d 
Typing lriructar $28 CompuServe Sanar Kit Bos! Prico {екл E dye Word Pros аҳъси $48 —" $82 
Турар etos tti $28 Crono ХУ! $92 Loarang Edgo W/P w/Spell & mol $72 E $48 
INTEGRATIVE SOFTWARE MS Acen 1.01 $ave lgiteneng 555 کے‎ 
Enable | | $319 PFS Acima 575 мито! Word 30 fave Supercalc 4 p—— ^ Save 
aedes Sua болота $92 Матов Advantage Save LL LLL 
Smart Soll wore бүз $379 Semorior |! 583 PES: Wide w/ Брей Сым har $76 MONEY MANAGEMENT 
Symphony Savo UTILITIES wonda w/ tutor $162 Buster i Saco nd Foyer! $94 
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t DIR 546 —— MÀ c M 2 —— = | , j 1 

em ج‎ is PM Faybocs +86 Word Perfect (Ver4.1)$196 Сарра $335 
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Pare cart $31 Turio Prolog $54 Forban Солун (Micrel) $195 PFS: File $76 $ 
PC Dee $199 Sidon 3 1 534 Lanita C Compiler $242 PFS: Report $67 = 
Check Ail Porusncl Рам $99 Sra prr hay $39 bun Axuemblo: | ecg h 584 rhode $138 5 
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Turbo PINT w/640& & 2 Dire $599 
Tabo POSE ef ted HK, I Dive A ADAG $949 


MoanGroghies Gard wilh Snli wane ond Рог еды Prio Pori 
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Turbo PC/: XT 


736 Memory Cine ЗЫК Bron Home Floppy Dora VO Cord | Sera Clock Colndar | 


[35 Wott Fewer Бирр She Cou. AI Sta Keyboard 170 Card (Parola! | 
8 Hr Cid Speed, 1Кеуіниисі Sotectotig) Э Eapamenn Sion 5951 Chane Keyboard 
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shan ping tero werks 


Inquiry 309 lor MS DOS Products Inquiry 310 for all others 


TIME IS MONEY... 
10 MHz IS FAST!!! 


FULL IBM PC-AT* COMPATIBILITY 


IF YOU ARE TIRED OF WAITING FOR A ‘SOMEDAY’ PRODUCT 

OR YOU DON'T WANT TO BUY YESTERDAY'S TECHNOLOGY, 

THEN TREAT YOURSELF TO THE PERFORMANCE & FEATURES 
OF THE “WESTECH 286 TURBO™” 10 MHz 


PHOENIX BIOS - THE MISSING LINK IN 
SOFTWARE COMPATIBILITY - ON BOARD 


LOWEST COST 10 MHz AVAILABLE 


COMPLETELY DESIGNED, MANUFACTURED, ASSEMBLED 
AND TESTED IN US.A. 


8 ПО Slots 

Parallel Port 

Up to 2 RS-232 Ports 
e 1 RS-232 Included 


Onboard Battery 
CMOS Clock Calendar 
Standard Power 
Connector 

Low Power Circuitry 

10 MHz 80286 


e Phoenix BIOS 


e Up to 1 MB Onboard 
• 512K Included 120ns Socket for 80287 
• 4 Layer Mother Board * One-Year Warranty 


HIGH SPEED INDUSTRIAL GRADE COMPUTER FOR: - 


e Industrial e Engineering 
e Medical e University/Education 
• Scientific e Artificial Intelligence 


QUANTITY DISCOUNTS AVAILABLE FOR QUALIFIED DEALER, 
OEM, UNIVERSITY AND CORPORATE ACCOUNTS. 


$599.00 OEM Quantity Price | 


Call for other pricing 


seestech, Inc. 


(714) 474-6022 
17781 Mitchell, Irvine, CA 92714 


FAX (714) 553-0236 • TELEX 756731 
Answer Back: Western Comp 
Us and availabdaty subiecti Io change 


Prac 
” IBM АТ їз а vademarh of triemalionagl Eames Machines Corporglion 
Wessech 288 Turbo 18 а trademark ol Wekech, inc. 


Inquiry 369 for End-Users. 
Inquiry 370 (or DEALERS ONLY. 
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BOOK REVIEWS 


Macintosh Assembly Language Programming is a surprisingly 
good book. Ignore its shortcomings—design. execution. 
and illustrations—and you will be rewarded with a lucid. 
effective, and easy-to-understand discussion of Macintosh 
assembly programming. The author, a microcomputer 
software writer, has concentrated on the most important 
aspects of Macintosh assembly language programming 
(program specification and design, using the 68000 
assembly language development system, the Macintosh 
operating system, etc.), so that novice assembly language 
programmers have enough hooks to latch onto. 


Rosenzweig, Edwin, and Harland Harrison. Programming 
the 68000: Macintosh Assembly Language. Hasbrouck Heights, 
Nj: Hayden Book Co., 1986. $24.95. 399 pages. 


This book attempts to cover assembly language program- 


ming of the MC68000 chip on the Macintosh. | found de- 
tailed chapters on difficult material written by both authors 
to be praiseworthy in their clarity. 

Programming the 68000 covers the territory of a self-taught 
Macintosh assembly language programming textbook 
quite well. It provides most of the information you need 
to know to become a Mac assembly and Toolbox program- 
mer. The authors begin with a discussion of the address- 
ing modes of the 68000 and move through the 68000 in- 
struction set on to the Mac Toolbox and ROM calls. 


Takatsuka, Jim. David Burnard. and Fred Huxham. Using 
the Macintosh Toolbox with C. Berkeley, CA: Sybex, 1986. 
$22.95. 559 pages. 


This book is handy if you're planning to program in C on 
the Macintosh. Regardless of which C compiler you use, 
it provides the interfacing information you'll need to make 
your programs work with the Toolbox. The tutorial ap- 
proach is reasonably successful. Using the Macintosh Toolbox 
with C details how to use dialog and alert boxes, windows, 
text editing. menus, screen graphics and icons, and much 
more from your C programs. 


Ward, Terry A. Programming C on the Macintosh. Glenview, 
IL: Scott, Foresman and Co., 1986. $21.95. 411 pages. 


Terry A. Ward's book is important to programmers who 
want to become part of that software development effort 
but lack the knowledge about C on the Mac. 

Ward begins by moving from a discussion of the ubiq- 
uitous Macintosh user interface through a short descrip- 
tion of the syntax and properties of C. Programming C on 
the Macintosh goes on to cover five different Mac C com- 
pilers, QuickDraw routines, menus, the event manager of 
the Mac, and the Mac's TextEdit routines. The book is filled 
with example programs, illustrations, and charts, and is 
pleasant to read. The index is thin, but the appendixes 
and a table of contents are helpful. 


Williams, Steve. Programming the Macintosh in Assembly Lan- 
(continued) 


Major Database 
features for 
a minor price! 


dBASE ШЇ 


М s295 


Before you buy DBase 
ПІ, QuickCode and 
Clipper, look at 
TAS-Plus 


TAS-Plus just made it faster, easier and 
cheaper to build database applications. 

TAS-Plus combines the power of a 
Relational Database with the ease of a 
Program Generator. Then TAS-Plus adds 
a Runtime Compiler to produce 
lightning-fast finished code. 

Look at what TAS-Plus gives you: 


Relational Database 

4th Generation Language 

Screen Painter 

Program Generator 

Report Writer 

Source Code Editor 

Runtime Compiler 

TAS-Plus gives you power where it 
counts. You can store up to 65,000 
records, open up to 16 files at atime and 


enter up to 10,000 characters per record. 
TAS-Plus even reads your old DBase files. 


TAS-Plus 
writes the 
program 


for you 


With TAS-Plus, you can start building 
professional database applications on 
day one. Just "paint" the screen the 
way you want and TAS-Plus writes the 


uw pd 


= 
we tê 
4 чы, 
A 


Tha following are registered trademarks of these companies: TAS-Plus, The Accounting Solution, Business Tools, inc: DBase 
Wl, Ashton-Tate: CPIM. Digital Research: IBM PC/XTIAT, International Business Machines Corp; QuickCodn, FoxACGiller; Clippar, 
* Capyright 1966 Business Tools, tnc. 
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program for you. You can even paint 
using different colors or graphic 
characters. And custom reports are just 
as easy. 

TAS-Plus has over 86 commands and 
200 options available in its Source Code 
Editor, so you won't run out of room to 
grow. 


Easy to use features 

Add new databases quickly and easily. 
Add, change or delete records without 
any programming at all. 

Browse through your database and see 
multiple records on the screen at the 
same time. 

Restructure capability allows you to 
change existing databases without loss 
of any data. 


All this for just ‘69 


TAS-Plus would be respectable at any 
price, at $69 it's awesome. 


30 day Money Back Deal 


TAS-Plus comes with a 30 day money 
back guarantee [less $15 handling fee). 
TAS-Plus is available for the IBM 
PCIXTIAT and fully compatible 
computers. TAS—Plus Accounting 
applications available. 


Order Today 
1-800-648-6258 


Cail our Toll-Free Hotline. Use your 
VISA, MasterCard or American Express 
to order today. For information or 
Washington residents call 
1-206-644-2015. 


Qty. Item 
TAS + 


Shipping add $8 USA, 
$25 outside USA 
МА res add $559 Tax 


Nama 


Shipping Addrass 


City: 
Stala . — 


| AST 
NOT COP Y-PROTECTED 


YESI Rush ma the lollowing items 


Price Subtotal 
$68 

Shipping 

Tax 


Amaunt En¢losed 
{US funds onty) 


Zip 


Telephone 
Paymani VISA 
Credit Card Expiration 
Card Number _ — 


Мате on Card _ 


4038-B 128th Ave. S.E., Suite 266 
Bellevue, Washington 98006 


VISA 


MC 


Dale 


BUSINESS 
TOOLS ! 
INC. 


=== 


(206) 644-2015 


Моше мо 


TOTALCONTROL 
with LMI FORTH" 


For Programming Professionals: 


an expanding family of 
compatible, high-performance, 
Forth-83 Standard compilers 

| for microcomputers 


For Development: 
Interactive Forth-83 interpreter/Compilers 


e 16-bit and 32-bit Implementations 

* Full screen editor and assembler 

* Uses standard operating system files 

* 400 page manual written in plain English 

• Options include software floating point, arithmetic 
coprocessor support, symbolic debugger, native code 
compilers, and graphics support 


For Applications: Forth-83 Metacompiler 


* Unique table-driven multi-pass Forth compiler 

• Compiles compact ROMable or disk-based applications 

* Excellent error handling 

e Produces headerless code, compiles from intermediate 
states, and performs conditional compilation 

* Cross-compiles to 8080, 2-80, 8086, 68000, 6502, 8051, 
8096, 1802, and 6303 

e No license fee or royalty for compiled applications 


For Speed: CForth Application Compiler 

e Translates "high-level" Forth into in-line, optimized 
machine code 

* Can generate ROMable code 


Support Services for registered users: 
* Technical Assistance Hotline 

* Periodic newsletters and low-cost updates 

* Bulletin Board System 


Call or write for detailed product information 
and prices. Consulting and Educational Services 
available by special arrangement. 


E 
' Laboratory Microsystems incorporated 
/ Post Office Box 10430, Marina del Rey, CA 90295 
Phone credit card orders to: (213) 306-7412 


Overseas Distributors. 

Germany: Farth-Syateme Angelika Flesch, Titisee-Neustadt, 7651-1665 
UK: Syslam Science Ltd., London, 01-248 0962 

France: Micro-Sigma S.A.R.L., Paris, (1) 42.85.95.16 

Japan: Southern Pacific Ltd., Yokohama, 045-314-B514 

Australia: Wave-onic Associates, Wilson, W.A., (08) 451-2946 
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BOOK REVIEWS 


guage. Berkeley, CA: Sybex, 1986. $24.95. 779 pages. 


Programming the Macintosh in Assembly Language is a massive 
book for experienced programmers. Novices would be 
overwhelmed by the detailed presentation of 68000 chip 
architecture. instruction sets, and the Macintosh Toolbox. 

The presentation of the Macintosh programming en- 
vironment is the strongest aspect of the book. The discus- 
sion of interfacing issues will help you get your own pro- 
grams working with the Toolbox quickly, using the appro- 
priate screen and mouse features. The book also has 
copious listings of the source code discussed throughout. 


ATARI 520ST TECHNICAL REFERENCES 


Editors of Compute. Compute!'s ST Programmer's Guide. 
Greensboro, NC: Compute! Publications, 1986. $16.95. 356 
pages. 


One-third of this reference book is a discussion of the Atari 
5205Т implementation of BASIC. The other two-thirds 
cover Logo programming. GEM and TOS, and writing GEM 
applications. As one of the first books on the ST. it at- 
tempts to cover as many different audiences as it covers 
programming topics, for the most part successfully. 

Later chapters will be of more interest to advanced pro- 
grammers due to the discussions of TOS, the GEM desk- 
top, the GEM Virtual Device Interface (VDI), and Applica- 
tion Environment Services (AES). The detail is such that 
an advanced programmer can learn to write GEM applica- 
tions in C. But just when you expect the book to discuss 
application implementation under GEM with C, the book 
ends. Compute!’s ST Programmer's Guide also fails to discuss 
any aspects of assembly language programming for the 
ST. another serious drawback to the book's ultimate 
usefulness. 


Szczepanowski, Norbert, and Bernd Gunther. Alari ST 


GEM Programmer's Reference. Grand Rapids, МІ: Abacus Soft- 
ware. 1986. $19.95, 414 pages. 


Despite its title, the Atari ST GEM Programmer's Reference is 
really a complete programming handbook for the ST. The 
book covers much of the same ground as Compute!'s ST 
Programmer s Guide, but it does so in much more detail, with 
more emphasis on implementing user applications with C. 

The bulk of this handbook is taken up with the discus- 
sion of GEM's Virtual Device Interface (VDI) and how to 
use it in your programs to create graphics. A fair number 
of programming examples are provided to help you im- 
plement your own code. Like Computel's ST Programmer s 
Guide, this book is dry reading, chock full of assembly lan- 
guage routines and C language definitions, without some 
more ínvigorating text to break the monotony. 


Donald Evan Crabb is director of instruction and laboratories at the 
University of Chicago (Department of Computer Science, Ryerson Hall 
260. 1100 East 58th St., Chicago, IL 60637). He is on the review 
board of InfoWorld. m 


There's a good chance 
that a computer in 
your future will 

come with 


People who can't wait for the 
future have Microware 
software now. 


Right now, many of the biggest names in the 
business have their next-generation personal 
computers on the drawing boards. These 
advanced systems will have capabilities that 
will go far beyond what's available today. 
Many of these exciting new products will 
feature high-performance system software by 
Microware. 


Operating systems and programming languages 
are the foundations upon which all other 
applications are built. Microware's OS-9 
operating system is the ideal base for 
innovative fourth-generation application 
packages. It provides many advanced 
capabilities including true multitasking, a 
universal file and I/O system, modular 
construction, powerful graphics, unlimited 
communications gateways, and real-time 
response. And it's so versatile it can be used 
on almost any size system — from inexpensive 
personal computers ail the way up to large 
multiuser systems. 


Microware also has outstanding versions of the 
most popular programming languages. For 
example, Microware’s extended, structured Basic 
is friendlier than an interpreter, yet it runs as 
fast as a compiler. And it's so smart that it 
actually reports bugs as programs are typed in. 
Or consider Microware's full-feature C Compiler. 
lt can recompile almost any Unix application 
program to be much smaller and faster than 
the Unix equivalent. You can also choose 
Fortran and Pascal compilers of equal calibre. 


Software like this doesn't happen by accident. 
Microware software is specifically designed to 
Unleash the full potential of the extraordinary 


68000 and 6809 microprocessor families. 
Microware works in close cooperation with the 
people who actually design the systems and 
silicon in order to achieve maximum integration 
and performance. That’s why Microware 
software has already made a big impact within 
the scientific, engineering, and industrial 
communities. 


Affordable, powerful persona! computers with 
Microware software are available now at most 
Tandy/Radio Shack retail locations, and through 
Fujitsu and Hitachi in Japan. Plus over a 
hundred innovative manufacturers worldwide 
offer a veritable banquet of professional 
systems and software for VME, Multibus, STD, 
and most other popular standard bus 
architectures. If you're technically oriented, you 
can even get a reasonably priced Microware 
PortPak'* and instal! OS-9 on your own custom 
68000 system. 


Some things change, others can't. Will Unix 
ever become affordable and understandable 
enough for you? How long can MS-DOS keep 
up with new technology? You can wait and 
find out, or you can step into the future today. 
Contact us today and we'll send you complete 
information. 


=  MICROWARE. 


MICROWARE SYSTEMS CORPORATION 
1866 МАА 114th Street e Des Moines, lowa 50322 
Phone 515-224-1929 e Telex 910-520-2535 


MICROV/ARE JAPAN, LTD. 

41-19 Honcho 4-Chome, Funabashi City * Chiba 273, 
Japan e Phone O474-22-1747 * Telex 298-3472 

(25-9 15 a trademark of Microware and Motorola Unix is а prrademark ol Bell 


Laboratories VAX is à trademark of Digital Equipment Corporation. Nfultibus 
is a trademark of Intel Corporation, 
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Simply put: THE "highest quality and 
best value in computer products anywhere. 


1 IHE " commitment to our 
customers is compatibility, | 
! quality, value, 
service and support 


THE "backs 
every product with a 


45 DAY 


MONEY BACK 
GUARANTEE 


and a 


=) FULL 1 YEAR 
Ej PARTS AND LABOR 
WARRANTY 


THE " MULTI 384 


This multi-function card features 
0-384K memory, a parallel printer port, 
a serial port for communications, 

a clock/calendar with battery backup, 
and a software bonus that includes 
RAMdisk and other utilities. Re 590 00 


`$72.00* 


Special Wholesale Price 


Fun inani 
Clone of 


AST 
Sin PückPlus 


THE "COLOR CARD 


100% compatible with the ІВМ ” colorcard 
with display modes of 80x25 alphanumeric 
and 320x200 graphic. Real Pnce 575 00 


"5: $60.00* 
I HE. "576K MEMORY + 


Supports 0-576K of available memory and is 
compatible with all [BM " PC's. Rean $46 25 


жые 5 37. 00* 
THE" PRINTERFACE 
supports all text and graphics features 


and is fully compatible with thírd party 
software. рол Prec $23 13 


“= $18.50* 


“Bil JS Subpec! Io Availability - Prices Subpict to Change 
TM ~ Fieginterec Tradarnarka of IBM Aat Research 
Microsoli Hercules Hayes 


THE "MODEMS 


100% Hayes compatible 


THE "1200 COM EXTERNAL 


This self-testing 1200 BPS modem comes 
with auto answer, auto dial, auto redial and 
a built-in speaker. кенш Pneg $161 25: 


“4 $129.00* 


THE 


“1200 COM INTERNAL 


` Features auto answer, dial and redial, with 


a built-in speaker, RS 232-C serial port 
and PC Talk If]. Reval Price 5148 75 


“= $119.00* 


| THE “2400 COM EXTERNAL 


Eight times the speed of a 300 BPS unit 
makes this 2400 Baud modem truly 
affordable, and we've made it truly 


| compatible. With auto answer, auto dial, 


auto redial, and a built-in speaker with 
volume control. Remi Price $346 25 


*$277.00 چ 


THE "H720 MONO 


This monochrome graphics card with 
printer port features 100% IBM " and 
Hercules" compatibility, at a fraction of 
their prices. неш Pree $91 25 


Spercl 
Wholesale 
Price 


BUY 


Functional 
Clone ol 


Hercules 
Graphics Card 


120.00 VALUE! 


ADAM OSBORN'S 
3 PAPERBACK SOFTWARE 
^ eee... * Paperback Writer 
> — AE e Paperback Speller 
e Numberworks 


Spreadsheet 
All three for only... 


THE" 20MB HARD DISK 
Featuring a half-height IBM'"PC 
compatible internal 20MB disk drive, 
controller card, connecting cables 
and installation manual. Feral $458 75 


== $367.00* 


THE " MULTI 170 


Feature tor feature, THE " matches 

the AST" [/O + and comes up a winner, 
with serial/parallel and game ports 
standard, (a second serial port 
optional), a clock/calendar, RAMdisk 
and print spooler. Remi Price $75.00 


$60.00* 


T" 
BEST ® 
BUY 


Euntiional 
Слет sf 
AST 1 0*5 


THE“ EGA PLUS 

With 256K standard this 100% IBM " EGA 
and Hercules Graphics compatible card is 

ideal for high resolution graphics display 


of Microsoft "Windows, Lotus” and 
AutoCAD". Real Proc 5283 75° 
x $227.00* 
Wholesale 1 
Price e 


Thompson, Harriman and Edwards Computer 


THE™ PC + is compatible with ail 
business, professional and personal 
software written for the ІВМ "РС. It will 
also enhance your productivity with its 
ability to switch to an 8 megahertz clock 
rate, enabling you to run your software 
wice as fast as the IBM™PC.THE™PC+ 
also comes standard with an "AT" style 
keyboard, correcting the inefficiencies 
found by ІВМ "оп their regular PC 
<eyboard. 256K standard (640K optional) 
on the mother board will allow you to run 
memory intensive programs such as 
Lotus 1-2-3, DBase lll and Framework 
without adding extra memory cards. Plenty 
of power, with a 135 Watt source and 

ots of room for expansion 
With 8 card slots is also 
standard. Base unit 
ncludes: 256K RAM, 
-omputer with 

Jne 360K 544" Floppy 
Jrive, Dual Turbo Clock 
»peed, 8 Expansion 

slots, 135 Watt Power 
supply, “AI” Style 


<eyboard, Full е 


Thompson, Harriman and Edwards 
Computer Products Company Ltd. 


|. IHE MOST INCREDIBLE 
LIMITED TIME OFFER IN 


COMPUTER HISTORY, FROM 
THE "and PC NETWORK... 


, ¥ d 2 p ——== 
м. I ү L | a 


| 


` 256K RAM, 
IBM "PC 


1 | "THE PC + is well built 
l LJ and has enough company 
| m$ ¢ ¦ support behind it to make it 


Шш. „4 A Fery attractive alternative to tit 1 
"T'A Wall NN nriran “4 " 
| Year Warranty ' M Puhl higher-priced competition. ( отра е, 


ind 45 Day 
Money Back 
3uarantee! 


pecia 
Vholesale 


тсе 
5444.00" 


PC LABS FIRST LOOR AUGUST 1996 


| 2 5ُ 9 
(etai) Price $586 25° A * — | | | 3 60K 5. 


Disk Drive, 
Turbo Speed, 
"AT" S tyl e 


S| 


ПТ Keyboard 


\ | 


Special Wholesale Price 


$469.00* for 640K System 


Le] Dealer Inquiries Call THE ™ at (312) 642-9626 


ВЕ. 319 West Ontario Street, Chicago, Illinois 60610 


E PC NETWORK 


BUY HARDWARE AND SOFTWARE AT WHOLESALE + 896, 
AND GET 14-30 DAY SOFTWARE RENTALS:... 


Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES! 
The Network carries products for Apple, IBM, CP/M and most other popular computer families. 


GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE Jf & MACINTOSH 
(Pase add 51 shipping and handing for each Uta ordered trom below.) 


GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM 
(Please edd $1 shipping and handling for sech tithe ordered iram below.) 


misit uh " тте Whotesals 
ә phone . ATI Intro p PC DOS Vol. і ã If ar BASE £23.00" Вместе ec блм] 524 00' 
n Meis m r E Оту $55.00 aw tae me Mac ^ an Ому yen Biuebush Chess [Your TougreH Oppenem MOF Macroaofi Faget Sanus 17.067 
Biuechip Saxo юға Tycoon Digi repite dag - | RID MM uu ncc ЧӘР 
9 17.28" fra A Color Macros’ 
Broderbund Lode Aue Panguén Persate Хурх Tranayivanea-Mac Only 20.00" CBS Girer Broce Mace Eas 4000 = Searbare T 1 
Broderbund Chopatisr Professional Software Trew Fever 19.00" cas nde SAT е 5297 Elera а S 
ces aes ma GRE ч уй (UR X Vm دا را ا‎ рн А А малана сафед — 
. t 1 rack! = Innaka wt Ee Wed “ 
CBS Murder by she Dozen Simon & Schuster Турар Tutor M 28.25 | Davidson Speed Raster V um cre in 
ccc ARN, — - uL ME 
Su анат Ран en individual Dos 2073" M Spinnaker Certo lae ec Mot Ama ‘ay 20$ 
ic Sever й 27.28" cea Mag x gie Non "ivy 
„рти 11 wet a "m "625" Pintocom . i ш 1975 Virtual Combinatica Micro Cookbook 21.00* 
i А BUSINESS SOFTWARE FOR YOUR IBM 
TIT E. £t [Ptoasa add $2.50 shipping end handling bor each tile ordered Irom below.) 
P Spinnaker Lot Aue Thee) Des 20 FF prAahton-Tate Û TÎ +55 ur I i $365.00" MicroPro Малуда 2000 + 5250.00" 
go m m mnl — oe T " = — Bodand Turbo Раса! 36.00" —WMücroRhm Aims 50002 amp 
| or Zork ar Mac 2500 Borland Зина (Protected) 24.50 Wictrosoh C Compier 5.00" 
імосот Hdchhiker 3 Ginte от Seastanuee Warner Dosi Organize 65.00" Borand SuperKey 34.89 — Microson Word Lales! Verson J Û 202.00" 
Infecem Suspect Sore, kia Zork H oe JT Мк Fon Pack-Mac Only 1$ 25" BPI GL ARo AP 282.007 Microson Muller 0100“ 
Сауат Fron Detk-MMac Сузу Vider Mac Cnechses & Reversal 211r BPI Perron Accounting 42.75 — MécrosoN Mouse 107.00" 
Mirsge Concepts Troya Мыш Combinata Whore Coakhook LE i Breekihrough Тулга 203007 Меты Аму 58.00 
BUSINESS SOFTWARE FOR YOUR APPLE if & MACINTOSH PCenizal Pout = N 2000. Monogam Dollars & Sense 0500 
[Pease add $2.50 shipping and handling for sach tite ordered from bai саа qe tmr гу y р — - Т - æ 
ewptual Inatruman Organum od on Artet Lines Р 
le Ay ] Малала More озот 
gae a A P Ea Анет i "rao. | Dihati Research Gem Овор 2500 Open Systems РО Spes AR INV GL 308007 
Borland international Tubo Pascal ог SicoKick 37,80" — Microwof! Eac Ах Macros 197.50 Forte paps csc ha WES aides M E" . 
ӨР! GL. АР AR. PA or INV 190.00' — MicrosoM Base ior Macmtoah 75.00* p c Wr сети ма Fone Oe ر‎ 
Broderbund Bark вог Vier 38.28* Microsoft Chart Ки Macnican 6250 Li aca "uw а iier ia pail gical — 
Cemre Point Сору ft Pha or Copy h Mac 18.25" — Monogram Бойун & Sense or Apple U 8500 -— "-— ахди сб Малта $5.00 
28.808! Monogram Codes А Sense for Macintosh HE d pu^ - тыр" Мун АЫ COOL (Dev Sym ROBS 
80.00' Odesa Hekx for Macsitosh Rog 512K 200.00 Harvard. Tot Рожа Manager ИНД Brame Sama ure 207.75" 
40.00" Prous Ovevus-Mac Огу woo | r аан. фа ae py ms 340.06" 
28.08' Banaitis Software Sénsóie Speser iV gu (eee Vaf nate Se” ب ی‎ Delius Moi Peste uo 
220p Boficra Fancy Fonur 108.0" iocum Comerstone aor — SaMcran Fancy Fon 125.00" 
2100  Boltech Microsystems UCSD Pascal sup [D meum SS a иес 
98.00 Software Publishing PFS Fle. Vs or Graph 61.00: | Pectus Gevatopment Los! 97900 оета Publishing PPO Fur Илне лол — Sy 
Living Videglext fios sos Mac het 55007 Stoneware DB Масе Аас Too! ae thet tay MAN CORN RUE, HEN — 
Main Street Fiare Ony 6700 Talos Faeuson for Мос — 209.00 
HARDWARE FOR YOUR APPLE f & MACINTOSH HARDWARE FOR YOUR IBM 
(Please add shipping and handling charges found in italica mari to price.) (Presse add shipping and handing cherges found In italics neat ro price.) 
| Appia MAC SOOKE External! Deve $340.94" (7.50) Hayes Lécromogem New Smancom 8125.00" 1250) |” ga f SUCRE „лач ы” v — тт. е $305.00" (250 
Haba KONG Doutte Sud Mac ree 215007 odet nt dew — e | pee simon MS wit vun ; 29900: каб Hayes Smarimaciem 12008 Alone 265 00° 1250) 
Low Сон 1200 Baud interna) Modem Kv Anse y 4 Prometheus оон 2008 амтлаг 228.080 1250) 
lOmegs Dust 10MBG Berouf ог Мас 1,805.00° (39 90) — PrometheusaPrormocerm!200 MecPaci 2900.007 (БО - etos HANE Tape Bacino 10500 (894) rin Internal 1200 TORPS L 119.00" 
wih SCSI Port Prentice Popcorn MacPach 21900 (250! ————— HI катали Me a АННЫ: PC Taba 
Micro Scl AZ 14308 Dee 180.00" F200 Baud Modem Сабо Giragmiah ие MS да up Race — С — VIDEO CARDS 
кш viridi — ACCESSORIES РС Митон. ZOVA Таре Backup 4400" (1060 Hercules Color Gard w Porte! Роа 3126.00" (25901 
paradise Ma. TOME Putat D= 524.06: Appia Mecwtagh Camyng Case VE уг 49) ga apr ا وا‎ р р-р = 
hunt Dese Satrede Apple Macenosh Secunty Ka 2990 (rao, | РРС Моон test hear DS Ell T iy NU here — 
————— — 745.09 Curly Добу Surge Protector эло peso | Рабат ТМ! "ww жыл a T tm — У 
Fw # i | Quadram Gir fe # 323 00 
Мылі Ds Sia be ШЕТ Hayes Mach Н) Je xhich tt Sth l Wisi E: Dane Аш 
PS Network MON £u Do 95 00" w Fite Bufton for Ile Pe E ETE ИР | ai та ны 
— Kangingion Dus! Cover Ку МАС "n5 Omen © Р = » л. «= aiia: = — 
PPC Neiworh tX | Laid 9500 = ae ad баа — MULTIFUNCTION CARDS brun H720 Meno. lem (Алдай 730r 
Таста SAAD Remove Deve lor MAC. 99p.00* Kensington ra 00 А түү ۴ " T 
Таста: 10 МЯ MAC Dove $99.00" Kemainpion Supe Prorecker a | MES s ont la а i 
Kensinglon System Sever Fan (t 50) AST SuPakPrewust: * ZAG Au OK 315,00 ta sor PTE Color Cord m" 
BOARDS AND BUFFERS iin rimum | PAST ыа aman 179.00" 1007. 1807 Cini 
Коа Koalapad Touch Fabiet tt 60) E ome S. 2E ACCESSORIES 
МАВ Sup-R-Aod НЕ Modulaien um | o سنت‎ 325.00 (250 
PC He С area our T == Everex Moos: Card BEK 160.06" (2 = r ts 05:00 — $? #5” ГТ 
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IF THE VIOLATION of private electronic communication is a subject that 
arouses your ire, Steve Ciarcia’s article on data encryption will interest you. 
Fortunately, there are ways to prevent electronic Peeping Toms. The Circuit 
Cellar data encryptor is easy to understand, easy to build, and easy to use, 
but it is very difficult to break. When Steve began this project, he knew little 
about the subject. Because many of you probably share this lack of knowledge. 
Steve presents more background material than he ordinarily might. 

In this month's Product Preview, BYTE senior technical editors G. Michael 
Vose and Gregg Williams provide an advance look at LabVIEW. the last four 
letters of which stand for Virtual Instrument Engineering Workbench. The Na- 
tional Instruments product enables scientists and engineers to create virtual 
instruments that turn the Mactinosh into a general-purpose laboratory tool. 

"Calculating CRCs by Bits and Bytes" our Programming Project for 
September, explains how to use the XOH function to implement modulo 2 
division when calculating cyclic redundancy checks. Author Greg Morse pro- 
vides a lucid description of his method for those who have difficulty under- 
standing the math behind CRC calculations. 

When Edward Batutis discovered that the DEBUG program provided with 
[BM PC-DOS had no break-out switch. he devised a program to provide the 
capability. "Breaking Out," this month's Programming Insight, explains the 
routine. 

Maintaining data on disk can be a challenging aspect of programming for 
beginners and experts alike. In “Keyed File Access in BASIC.” Stephen C. Perry 
presents several BASIC routines that provide fast and efficient keyed access 
to data files. 

Our last feature, “Real Time Under Real Pascal” by James Feldman, explains 
two ways to interface a machine language routine to Pascal. Such a technique 
is useful for those rare times in a high-level program when you must descend 
into the depths to achieve timing, communications, or any other operation 
for which machine language is the sine qua non. 
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An execulable 
block-diagram 
environment exploiting 
Macintosh graphics 


Editor's note: The following is a BYTE prod- 
uct preview. It is not a review. We provide 
an advance look at this product because we 
feel that it is significant. A complete review 
will follow in a subsequent issue. 


cientists and engineers do 
ы not deny that computers 
are important tools in the 
laboratory. However, they 
often wish they didn't have to become 
computer wizards to exploit the 
potential of the computer. Extending 
the graphics power of the Macintosh, 
National Instruments Laboratory Vir- 
tual Instrument Engineering Work- 
bench (LabVIEW) offers a computer 
programming environment that close- 
ly resembles the way scientists and 
engineers work. Using graphic front 
panels controlled by executable block 
diagrams, LabVIEW gives laboratory 
users a way to create virtual instru- 
ments that turn the Macintosh into a 
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PRODUCT PREVIEW 


LABVIEW: 


LABORATORY 


VIRTUAL 


INSTRUMENT 
ENGINEERING 
WORKBENCH 


general-purpose laboratory tool. 

LabVIEW requires a 512K-byte Mac- 
intosh and costs $1995, It works with 
stand-alone instruments connected to 
the Macintosh's serial port. and it sup- 
ports National Instruments $595 
GPIB-MAC interface box and the 
$1495 MacBus box (see the text box 
"Using LabVIEW in the Real World" on 
page 92). 

The intended user base for Lab- 
VIEW includes engineers and scien- 
tists with no programming experience 
or limited experience with a simple 
language like BASIC. The components 
of LabVIEW are the front panel and 
block-diagram panes for the creation 
of virtual instruments; a graphic pro- 
gramming language for building front 
panels and block diagrams: mecha- 
nisms for connecting virtual instru- 
ments to one another and for linking 
them to existing C, assembly lan- 
guage, or FORTRAN code modules; 
built-in 10 functions for reading and 
writing data to disks or communica- 
tion ports: and built-in functions for 
statistical and matrix operations. 


VIRTUAL INSTRUMENTS 

A virtual instrument (abbreviated as 
"instrument" for the rest of the arti- 
cle) in the LabVIEW system consists 
of two items: a front panel and a 


4 


block diagram. The front panel con- 
tains the input and output controls 
(eg. dials, switches, and output 
screens) that represent the data com- 
ing into and going out of the instru- 
ment (a control's appearance changes 
when the user manipulates it). The 
block diagram contains the program 
that the instrument executes. Each 
control is represented by an icon in 
the block-diagram window, and the 
program appears as a collection of 
"black box" icons connected in logic- 
diagram fashion (see the right half of 
figure 1). If an instrument is to be used 
inside another instrument, it must also 
have an instrument icon, which allows 
the smaller instrument to be used as 
a black box in the block diagram of 
the larger instrument. 


A SIMPLE EXAMPLE 
We will demonstrate the LabVIEW sys- 
tem with a simple example. Let's say 


BY G. MICHAEL VOSE AND GREGG WILLIAMS 


we want to generate, graph, and store 
sets of random data points in the 
range of (0, s). (We can store multiple 
runs of data with the instrument and 
recall them later, perhaps for use as 
test data for another instrument.) 

Before we start planning the exam- 
ple itself, remember that the random- 
number function supplied with Lab- 
VIEW generates numbers in the range 
(— 1, 1). We need a separate virtual in- 
strument that scales a number from 
the range (—!, 1) to (0, s), where s is 
an arbitrary positive scaling factor. 
Qur first task, then, is to create a scal- 
ing virtual instrument. 

To create a virtual instrument that 
scales a number from the range 
(— I. 1) to (0, s), we first have to under- 
stand how we are going to calculate 
this transformation. If we think of the 
number as a signal to be processed, 
we might come up with a block dia- 
gram for our virtual instrument like 
the one in figure 2. 

First we must add the appropriate 
controls to the front-panel window 
(see the left half of figure 1). In stan- 
dard Macintosh fashion, we call these 
items up from menu selections in the 
Controls menu and the dialog boxes 
that subsequently appear. By clicking 
on the open-hand icon in the tool 
palette at the top of the display, the 
cursor changes to the hand shape, 
called the Grabber, while it is in the 
front-panel window. We can then 
move (and in some cases resize) these 
controls by using the Grabber. In this 
example we use a slider switch to rep- 
resent the input number to be scaled, 
an input-only digital readout for the 
scaling factor s, and an output-only 
digital readout for the scaled result. 

When we add controls to the front- 
panel window, the block-diagram win- 
dow (which appears when you ex- 


ecute Open Diagram from the File 
menu) gains corresponding icons, We 
create the instrument's design in the 
block-diagram window in figure 1, 
using icons called by the Functions 
menu. Again, we use the Grabber to 
move icons, and the wiring tool (the 
spool-of-wire icon in the top row) to 
draw the connections between icons. 

The scaling instrument is now com- 
plete. We can test it by using the oper- 
ate tool (pointing finger) to move the 
slider switch (thus changing its value) 
and edit the scale value. When we 
click on the Go icon on the menu bar, 
LabVIEW executes the program de- 
fined by the block-diagram window 
and puts the result in the front-panel 
window. Note that the input value O, 


which is in the middle of the interval 
(—1, 1), translates to 5 on a scale of 
(О, 10). 

The two remaining tools іп the tool 
palette are the labeling tool, which is 
an ]-beam cursor acquired by clicking 
on the large A icon, and the magnify- 
ing-glass-shaped help tool, which dis- 
plays tutorial information on whatever 
feature of LabVIEW it is used to click 
on. 

This instrument can be saved, re- 
called, and run as is. However, we 
must do one more thing to use it in- 

(continued) 
G. Michael Vose and Gregg Williams are 
senior technical editors for BYTE. They can 
be contacted at BYTE, One Phoenix Mill 
Lane, Peterborough, NH 03458. 
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point.) 


Figure |: The Scale Number virtual instrument. The lef half " this yon 
contains the front panel for this instrument; it contains two input variables, or 
controls, and one output control. The block diagram in figure 2 translates directly 
to the block diagram shown in the right half of this figure, The Input Value 
slider switch (dashed line) is associated with the upper left corner (blackened) of 


the instrument's icon. 
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side other instruments: create a 
distinctive icon for it. Through selec- 
tions in the Format menu, you can 
draw an arbitrary icon. divide its area 
into rectangular regions, and associ- 
ate each region with an input or out- 
put control. Then within a larger in- 
strument, wires that connect to these 
regions will be taken as sending or re- 
ceiving values consistent with the cor- 
responding controls. 

The screen dump of figure 1 was 
taken while the connection points on 
the scaling instrument's icon were be- 
ing defined. The icon is represented 
here by the dark square in the upper 
left corner of the front-panel window. 
At this particular moment, the upper 
left corner of the icon (blackened) is 
associated with the slider switch (out- 
lined with dashes). The finished icon 
for the scaling instrument, visible in 
figure 3, has two inputs. labeled IN 
and SCA (scale), and an output 
labeled OUT. 


BUILDING THE GRAPHING 
INSTRUMENT 

The construction of the final instru- 
ment, which generates the random 
numbers and scales and graphs them, 
proceeds similarly to that of the scal- 
ing instrument. (The data can be 
saved in a step unrelated to the instru- 
ment definition.) We begin by creat- 
ing an input control for the number 
of points to be generated (e.g., a dif- 
ferent kind of slider switch), an input- 
only numeric window for the scaling 
factor, and a graphic-output window 


Data in: 
range (= 1,1) 


s (Desired scale factor) 


(see the left half of figure 3). 

The block-diagram window contains 
several new items. The icon marked 
IN/OUT/SCA represents the scaling in- 
strument we just designed. The icon 
with the graphed points is another 
predefined instrument that takes a list 
of numbers, pairs the entries with the 
numbers 0, 1, 2, .... and outputs 
them as a composite structure of data 
(note the thick striped line) suitable 
for use by the graphic control. The 
triangle with the two dice in it is the 
random-number-generating function. 

The most important item in the 
block-diagram window is the large 
box that looks like a stack of sta- 
tionery; in the LabVIEW system, this 
represents a FOR loop. The contents 
of the box will be executed a set 
number of times. The box labeled N 
determines the number of iterations 
(here it receives its input from the 
Number of Points slider switch on the 
front panel). 

As before, to run this instrument, we 
set the number of data points and the 
scaling factor using the operator tool, 
then hit Go. When LabVIEW is 
finished. it displays the new data in 
the graphic control, automatically 
scaling both axes to fit the data. 


CONTROLS 

Now that we've seen an example, let's 

look at the LabVIEW controls in detail. 
Controls are the components of the 

front-panel window that define the in- 

puts to and the outputs from the in- 

strument. Controls are input-only or 


range (0,1) 


output-only, meaning that they will 
receive values from the front panel or 
display them. 

We have seen numeric controls as 
both input and output controls. At 
any time, the user can change the 
control's appearance, the range of 
valid values, and other characteristics. 
(LabVIEW also offers a strip-chart 
numeric control that displays a run- 
ning history of the variable's values as 
they scroll off to the left.) String con- 
trols differ from numeric controls in 
that they hold character strings as 
values; they usually appear as boxes 
within which text can appear. Binary 
controls contain a simple !-bit value; 
they can appear as a variety of tog- 
gle switches, buttons, and indicator 
lamps whose appearances change 
when their states change. 

Numeric, string, and binary controls 
all share the ability to be multidimen- 
sional: that is, a single control can rep- 
resent more than one value. For ex- 
ample, an indicator lamp can be de- 
clared as a 2 by 4 by 3 array of binary 
values. Such a control appears on the 
front panel as an indicator lamp with 
three boxes beside it that contain the 
indexes of the value currently being 
displayed. By changing the values in- 
side the boxes, you can look at the 
values of individual elements in the 
array. LabVIEW supports controls that 
have up to eight dimensions. 

Graphic controls are simpler; as out- 
put. they display an ordered set of xy 
pairs as a line graph. National Instru- 
ments plans for the graphic controls 


Data oul: 
range (0,5) 


Figure 2: Designing the block diagram. This diagram shows one way to scale a number from the range (—1, 1) to the range (O. s). 
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to have additional options in the 
finished product. 

The last type of control is a cluster 
control, which allows you to group 
an arbitrary collection of data items 
together so that they can be rep- 
resented as a single line in the block- 
diagram window instead of as multi- 
ple lines. For example, the X()-versus-i 
instrument in figure 3 contains a 
single cluster that transforms the list 
of X{i) data and an internally gen- 
erated list of i values into the data 
structure that the graphic-output con- 
trol requires. 


COMPILED INSTRUMENTS 

The designers of LabVIEW realize that 
you may need functions that cannot 
be accomplished with high-level user- 
defined instruments. They also realize 
that you may already have data ac- 
quisition routines written in a high- 
level compiled language that you do 
not want to give up. To meet this situa- 
tion, LabVIEW has the ability to link 
the parameters of a compiled subrou- 
tine (called, in Macintosh terminology. 
a code resource file) to front-panel 
controls. [n this way you can tie your 
routine to an instrument icon and use 
it anywhere in the LabVIEW system. 
National Instruments plans to offer 
Macintosh users the ability to link to 
routines written in C, assembly lan- 
guage, and FORTRAN, with links to 
other compiled languages possibie in 
the future. 


G—THE GRAPHICS 
PROGRAMMING LANGUAGE 
LabVIEW's programming language, 
called G. uses icons in place of key- 
words but tosses in a few textural 
compromises to overcome the intrin- 
sic limitations of a pictographic lex- 
icon. The LabVIEW programmer uses 
the icons to build the block diagrams 
that define the function of a virtual 
instrument. 

The language offers a special set of 
flow-of-control structures and a wiring 
mechanism to connect them. These 
wired structures define the flow of 
data among the parts of a block 
diagram. In addition, the language 
provides standard and special arith- 
metic functions plus a broad array of 
special functions for input/output. 
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Figure 3: The Random Data virtual instrument. The Scale Number instrument 
of figure | is visible here as the square icon marked IN/OUT/SCA. The Number 
of Points input drives a FOR loop that scales a random number (the triangular 

icon) to the range given by the Scaling Factor input control. The instrument then 


collects the data, scales it, and graphs it. 


Table 1: Built-in functions in LabVIEW. 


Arithmetic: +, —, ^ №, ““(exponentiation}, min, max, neg, abs, inv, AND, OR, ХОВ 


Comparative: =, not =, >, >=, <, <=, =0, not =0, »0, > «0, <0 < 20 


Transcendental: sin, cos, lan, asin, acos, atan, sinh, cosh, tanh, log, exp, sqrt, In 


String: string concatenation, substring, parse string, string to numeric, numeric to 
string, string compare, string length, nul-string detection, ASCII-string detection 


Statistical: mean, variance, standard deviation, histogram, mode, median, moments, 


residues 


Matrix: transposition of dimension, lesser-dimension subsets, subarrays, individual 
element manipulation, dot product, cross product, matrix multiply, inversion 


Curve fitting: linear, polynomial, exponential 


Signal processing: FFT, inverse FFT, convolution, correlation, power spectrum, 
integration, differentiation 


string manipulation, and scientific and 
engineering tasks (see table 1 for a list 
of specific functions available). The 
compromises to the iconic scheme of 
the language include a calculator that 
permits the use of formulas within vir- 
tual instruments and a provision for 


linking traditional program code to 
existing instruments. 


BUILDING BLOCKS 

Computer science theorists have 

shown that any algorithm can be built 
(continued) 
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successfully with three structures: an 
iterative loop, an IF. . . THEN. . . ELSE 
structure, and a DO. . .WHILE loop. 
Any system with these structures can 
be called a programming language. 
Using these criteria, LaBVIEW's iconic 
underpinnings can be called a lan- 
guage. 

G provides five flow-of-control struc- 
tures: a sequence structure; an itera- 
tive, or FOR, loop: a case selection 
structure; an indefinite, or WHILE. 
loop; and a set of shift registers that 
permit the recursive use of the itera- 
tive and indefinite loops. These graph- 
ic structures permit structured pro- 
gramming in a data-flow environment. 

The sequence structure of G allows 
the LabVIEW programmer to specify 
the order of execution of any set of 
operations. Icons that look like trames 
of film (see figure 4) represent the 
separate ordered steps in a series of 
sequential operations. À number in 
the upper middle area of each frame 
displays the sequence number of the 
frame currently selected. 

An instrument's sequence frames 
execute in strict order; that is, frame 
one must finish execution before 
frame two can begin. Interestingly, 
structures within a frame. such as a 
FOR structure, can execute in parallel 
with other such structures. Sequences, 
however, like nodes in a traditional 
data-fiow model, cannot execute until 
a prior condition is satisfied, namely, 
the arrival of dependent data. Se- 
quences help, in fact, to defeat Lab- 
VIEW's inherent parallelism. For ex- 
ample, in a three-sequence instru- 
ment, you cannot specify that execu- 
tion begins with the second frame in 


LABVIEW 


the sequence: execution always 
begins with the first frame. The execu- 
tion signal for the start of the second 
frame in the sequence is the avail- 
ability of all outgoing data at the 
border of the first frame. 

Variables within a sequence frame 
are local to that frame. but local 
variable data can pass from a lower- 
numbered frame to a higher one. 

The G contro] structure for iterative 
operations is a FOR loop (see figure 
4). A pair of special variables local to 
the loop hold the total number of 
iterations and the value of the current 
iteration, or index. It is possible to 
pass arrays of data into an iterative 
loop or to perform operations on in- 
divdual elements using the value of 
the index to extract values. All the 
operations placed inside the icon rep- 
resenting the loop execute for every 
iteration of the loop. 

The case selection structure in G 
permits you to the execute several 
operations within the structure by 
using a selector value to determine 
the operation to be performed. The 
selector value must be an integer be- 
tween О and n. You must use the case 
structure to perform the equivalent of 
IF. .. THEN. . . ELSE comparisons in С. 

The indefinite, or WHILE, loop is 
similar to the FOR loop with one 
major difference. Loop execution 
depends on a test of a specified con- 
dition, usually a Boolean conditional. 
As with FOR loops, you can pass data 
arrays into the loop. You can also pass 
individual array elements into an in- 
definite loop. Even though the Lab- 
VIEW manuals call this a WHILE loop, 
it is actually an UNTIL loop that 


Programming Structures 


Sequence 
St 


n | 
(Multiple Sequence 
the same screen area 


азе 
Structure 


Figure 4: The flow-of-control structures of G, LabVIEW's underlying iconic 


programming language. 
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always executes at least once, even 
when the conditional is set at zero. 
The shift registers of G allow an 
iterative or indefinite loop to execute 
recursively. A shiftregister set in- 
cludes a leaf node and two or more 
root nodes. You can use multiple sets 
of shift registers. Since many program- 
ming situations demand the use of 
past, or existing, data, G's shift 
registers offer a method for accumu- 
lating this data. The data shifts from 
register to register, with the initial 
value of the leaf node passing to the 
first root node and that node's value 
passing to the second root node. 


CONNECTING THE PARTS 

Since the underlying programming 
model for G is data flow, the connec- 
tions between control structures, con- 
stants. variables, and input/output 
controls are extremely important. The 
iconic representation of the paths on 
which data flows among the G com- 
ponents is wire. The wiring tool is 
used to connect block-diagram parts. 
The appearance of a wire reveals 
details of the type of the data that 
travels that path. For example, a thin 
wire represents a flow of single 
numbers, while a medium-size wire 
with a hatched border represents a 
multidimensional array of strings (see 
figure 5). A dashed wire denotes a 
bad connection, which is a data path 
that is not possible. 

When G programmers connect two 
G program structures together with 
the wiring tool, they do not have to 
know what kind of wire to use. G 
chooses the appropriate data type for 

(continued) 
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ee Aryan of Booleans 
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er Structures 
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Figure 5: The wire types of G and their 
associated data types. 
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the data path based on the kind of 
structures that are being connected. 
G knows, for example, that plotting 
values on a graph means that the data 
flowing to the graph will be at least 
a two-dimensional array of numbers. 

The appearance of the wires often 
changes at the border of a control 
structure due to data transformations 
taking place at the border. The values 
that a FOR loop's operations gen- 
erate, for example, accumulate into an 
array at the loop border, and this ar- 
ray of values travels along a data path 
to another component. In this way the 
change in the appearance of the wire 
from a thin line to a thicker line signals 
that a data transformation has 
occurred. 

LabVIEW programmers have four 
basic data types at their disposal: real 
numbers and arrays of reals, Booleans 
and arrays of Booleans, strings and ar- 
rays of strings, and structures that are 
analogous to structures in C. 


CONSTANTS, VARIABLES, AND 
ARITHMETIC FUNCTIONS 

You load G program variable values 
into controls on an instrument's front 
panel. The controls represent vari- 
ables on the underlying block 
diagram, and these values are then 
used when the program, the virtual in- 
strument, runs. Constants function 
similarly except that you load their 
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values at the block-diagram level. 

Arithmetic functions in G are as rich 
as in any other imperative language. 
Addition, subtraction, multiplication, 
and division are supplemented by 
complex functions such as exponen- 
tiation, binary and logical functions. 
transcendentals, and special functions 
like square root and random-number 
generation. Table 1 lists the full set of 
available functions. 

A calculator solves the problem of 
screen clutter for implementing com- 
plicated formulas or equations in G. 
One of the calculator's inputs takes a 
string containing one or more for- 
mulas and uses this formula string to 
process up to five numeric inputs to 
produce up to four numeric outputs. 
The calculator is itself a virtual instru- 
ment, and its underlying block 
diagram can be displayed to aid in the 
debugging of entered formulas. 


INPUT/OUTPUT. STRING. 

AND OTHER FUNCTIONS 

The LabVIEW system's design targets 
scientists and engineers as primary 
users. The system's designers have in- 
corporated within the G language a 
number of specialized functions 
aimed specifically at these users. 

In addition to standard file input/ 
output functions, LabVIEW provides 
built-in functions to manage GPIB 
communications between a Macin- 


tosh and stand-alone instruments or 
board-level devices. These functions 
go beyond merely passing ASCII 
strings containing GPIB commands. 
providing functions to reset the bus, 
triggering instrument events, and giv- 
ing GPIB status information. 

A variety of signal-processing func- 
tions, like fast Fourier transform. con- 
volution, correlation, power spectrum, 
integration, and differentiation are 
planned in the release version of Lab- 
VIEW, although they were not in the 
software we worked with. National In- 
struments also promises statistical 
functions, matrix manipulation func- 
tions, and curve-fitting routines in the 
initial release of LabVIEW. 


CAVEATS 
When we wrote this article, there were 
a number of claimed features for Lab- 
VIEW that were not yet complete so 
we cannot describe exactly how they 
will work. We worked with at least 
three pre-beta versions of LabVIEW 
over a period of three months in com- 
piling this preview, the last of which 
was version 0.35, We found that the 
mechanism for programmabie data 
retrieval of past instrument runs was 
unreliable. The Options function for 
choosing certain features of input/ 
output controls wasn't working. and 
several of the planned built-in func- 
(continued) 
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Introducing the 10/5 MHz Multitech 900 
Innovation without compromise 


The high-performance Multitech 900 
is your innovative alternative in an AT 
system. 


Poised to run faster. 


The Multitech 900 operates at 6 or 
10 megahertz. With this speed ad- 
vantage switching from 6 to 10 
megahertz cuts processing time al- 
most in half — you spend less time 
waiting for the information you need 
to analyze. 


= 


Bundled Soft-white display. 


A high-resolution, non-glare, soft- 
white display and monochrome- 
graphics adapter are included with 
your Multitech 900 — not priced 
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Price/performance 
breakthrough. 
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tions were not yet available. Some of 
the alternate graph styles were not yet 
added. These alternate graphs will in- 
clude polar plots and scattergrams as 
well as the ability to plot multiple sets 
of data on one graph. 


CONCLUSIONS 

Many of LabVIEW's features show 
great promise. Its pop-up menus are 
context-sensitive; the menu you get 
depends on the icon you are touching 
when you call for it. These contextual 
menus make creating front panels and 
block diagrams easier and less prone 
to error. Pop-up menus are consistent 
with the Macintosh user interface and 


are usually better than the dialog 
boxes that they replace. 

The amount of housekeeping that 
LabVIEW performs-letting the pro- 
grammer forget about data types, for 
example—makes the system easy to 
use by not requiring you to be a pro- 
grammer. LabVIEW does type-check- 
ing automatically, and there is essen- 
tially no such thing as a syntax error 
(dashed lines representing improper 
wiring connections excepted) when 
using icons for programming. Lab- 
VIEW initializes and maintains loops 
automatically, and its block diagrams 
make programs self-documenting. 

The metaphor of the front panel 


USING LABVIEW IN 
THE REAL WORLD 


N ational Instruments specializes in 
computer and GPIB hardware 
interfaces and software. They devel- 
oped LabVIEW as the next generation 
of software to help users of data ac- 
quisition equipment to control this 
equipment with computers. They now 
have one product, the GPIB-MAC inter- 
face box, which will work on a 512K 
Macintosh or Macintosh Plus, and an- 
other product under development that 
will connect to a Macintosh Plus 
through its SCSI port. 

National Instruments has been ship- 
ping the $595 GPIB-MAC interface 
since November. It plugs into the 
modem port on the Macintosh and 
makes a GPIB plug available for one or 
more instruments. (GPIB plugs can 
stack on top of each other, allowing in- 
struments to be connected in a star 
pattern.) Currently, custom programs 
can send GPIB commands and receive 
results as if through a modem. From 
LabVIEW, however, the virtual Instru- 
ment designer can use six different 
GPIB-related icons in the block-diagram 
window, including one that passes an 
arbitrary string to the GPIB bus. 

MacBus is a $1495 hardware and 
software combination that provides a 
GPIB interface. five IBM PC AT-com- 
patible interface card slots. and various 
necessary software packages. Its card 
cage connects to a Macintosh Plus 
through its SCSI port. Two slots are 
taken up by the GPIB interface card 
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and a microcomputer card containing 
the NEC V50 chip, which coordinates 
the Macintosh Plus and the GPIB inter- 
face, Backplane circuitry is reported to 
generate a subset of the IBM PC AT 
bus. The V50 chip controls the GPIB 
circuitry through a FORTH-like exten- 
sible proprietary language called ІВСІ. 
and National Instruments supplies in- 
terface routines that allow the user to 
control and program MacBus from 
Megamax C or Microsoft BASIC. Al- 
though details are not final. users will 
be able to access existing IBM PC and 
PC AT cards by some sort of memory 
mapping; this method will require a 
custom device driver to interact with 
the LabVIEW system. 

However, even when users have the 
hardware and software connections to 
GPIB. their job may not be finished. 
GPIB commands are terse and cryptic 
(eg. rd #16 5 reads up to 16 bytes 
from the device at address 5), and 
many users have difficulty writing the 
correct commands for a given task. 
Because of this. National Instruments 
thinks that virtual instruments could be 
useful as front ends that take a com- 
mand from the front panel and build 
and execute the proper GPIB string. 
National Instruments may supply front- 
end virtual instruments for selected 
popular GPIB instruments. Customers 
could then use these virtual instru- 
ments as is or modify them to fit a 
similar piece of equipment. 


and its underlying block diagram is in- 
tuitive and creates a comfortable user 
interface. The different versions of 
LabVIEW that weve seen show a 
good design sense with the addition 
of new features when necessary. 

Logical debugging of block dia- 
grams can be tedious, however. The 
program's multiple cursors (tools) can 
be confusing. such as deciding 
whether to use the Grabber tool or 
the Pointer. The system is also con- 
strained by its application being 
limited to engineering uses and by its 
existence on a Macintosh in a world 
dominated by IBM PCs. 

There are some intrinsic contradic- 
tions in LabVIEW. What LabVIEW calls 
a WHILE loop is actually an UNTIL 
statement. The case icon must be 
used for an IF. . . THEN. . . ELSE con- 
struct. 

The screen space within a block dia- 
gram may be a limiting factor in Lab- 
VIEW's practical application. A single 
virtual instrument can't be very com- 
plex since theres room for only a 
finite number of operations within a 
single screen. You can nest virtual in- 
truments without limit, but this 
doesn't guarantee that you can build 
complex structures with 10 or 20 
branches versus the 2 to 3 branches 
that can easily fit on a screen. 

LabVIEW uses the Macintosh's 
SANE math library, providing full 
IEEE-754 floating-point compatibility. 
SANE yields 80-bit precision for 
floating-point operations and gives a 
dynamic range of —1.7E-4932 to 
1.1E +4932. Loop counters are always 
cast to integers and are currently 
limited to the range O to 222, 

National Instruments claims that 
LabVIEW's performance is equal to 
BASIC's, but many laboratory applica- 
tions may require better performance 
than that. However, the capability to 
link code resources to virtual instru- 
ments may negate this performance 
limitation. 

Overall, using LabVIEW js an excit- 
ing experience that may give us a 
peek into the future. Will the data-flow 
programming model and object- 
oriented programming techniques 
merge into an iconic language of the 
future? Maybe LabVIEW is a step in 
that direction. Ш 
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DATA ACQUISITION WORKSTATION 


ANALOG INPUTS: 32 single- 
ended or 16 differential. 12 bit, 
31 kHz. 

ANALOG OUTPUTS: Two, 
12 bit. 


DIGITAL INPUTS: 16. 


DIGITAL OUTPUTS: 16 + 16 
power control. 

SOFTWARE: IBM PC and 
Compaq compatible. Comes 
with Soft500: Interrupt driven 
BASIC environment. Also 
works with DADiSP, ASYST, 
LABTECH NOTEBOOK. 
EXPANSION SLOT: Choose 
one of 16 optional modules. 
$1295, complete with Soft500 
software. 
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For complete intormation CALL 


1-800-552-1115 


EVEREX Streaming Tape Family 


If you can find better streaming tape software, buy it: 


Menu driven. 
Multiple windows (nestable and movable). 
Context sensitive on-line help. 
File selection from directory listing or command line. 
Constant tape status display. 
Menu driven hardware configuration guide. 
Tape Functions 


Multiple tapes allowing unlimited backup capacity. 
Multiple datasets for multiple backups on the same tape. 
Tape sequence management recorded on the tape. 
Programmable messages. 

File-by-file and image backup on the same tape. 
Installation program. 

Functionality 


Physical image backup/restore of local disks. 

Logical image backup/restore of local or remote disks. 
File backup from any local or remote disk of any file size. 
File restore from image backup or file backup. 

Allows wildcards for selection of files. 

Automatic scheduler for unattended backups. 


Real time clock display. 
Backup any disk whether formatted for DOS or not 
Escape to DOS while in backup/restore operation. 


© 
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Backup across networks (using logical image or file-by-file). 
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If you can find a company with better 
tape achievements, buy from them: 


Over 30,000 streaming tape 
sub-systems, % height, 5Y4" 
form factor industry standard 
QIC 24 recording format, QIC- 
36 hardware interface and 
largest installed customer base 
worldwide. 


Over 100,000 industry 
standard streaming tape 
controllers in the field. 

The first company to release 
QIC-02 IBM-compatible 
software drivers to the OEM 
community. 

The first company to release 
an internal 5'4"half-height IBM 
compatible tape subsystem. 
The first company to release 
file-by-file retrieval from a mirror- 
image backup. 


Automatic Schedular 
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Nostabie, Movable Windows 


If you can find a streaming tape with better 
performance and system characteristics, buy it: 


Performance 
= File-by-file operations near streaming speed. 
* Dynamic adjustment to disk and system speeds. 


System Characteristics 


= Hardware identification provides software integrity. 

B External systems can be shared with many users. 

= Same software for all types of tape drive, controller, and 
computer system configurations 

External systems uses a shielded round cable with a D- 
connector for tangle-free, easy connect and disconnect. 
Hardware read-after-write data verification. 

Track 0 seek to insure tape interchangeability. 

Original controller manufacturer. 

Industry standard QIC-24 tape format. 

Industry standard QIC-36 interface. 

Industry standard QIC-02 commands. 

Tape does not require pre-formatting. 

Available in 20MB, 60MB, and 100MB drive capacities. 


Backup with Multiple Datasets 


EVEREX Excel Streaming Tape. 


| 2 | ! For the name of your nearest EVEREX 


dealer or more information, call us. 
Remember... We are 
EVER for EXcellence. 


Excel! Stream 20 interna! Excel Stream 60 interna! 


Excel Stream 60-8 External 


Excel Stream 20 External Excel Stream 60 External 
———— Jw am EM Wd 1-800-821-0806 1-800-821-0807 (in CA) 
— WP = °1 ` 
<= “Rh ЁЁ ^а! Tas 48431 Milmont Dr., Fremont, CA 94538 
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COMPLETE EVERY FILE TRANSFER PASS. 


The problem: Error-free file transfer between the guessing out of file transfers, lowers the 
апу IBM PC/XT/AT/Portable* (or a 10096 com- dollar and energy cost of accuracy. With our 


patible) and another personal computer — or software and key, one disk drive, a modem and 
any mainframe that supports one of these pro- ап ІВМ BSC card; you can enter the world of 
tocols: 3780, 3741, 3740, 2780, or 2740. IBM mainframe data communications. Call now! 
The solution: PC3780 from TDT Group— Minimum required configuration: 

chosen by the United States Air Force, Occi- 128 Kbyte RAM, a 320 Kbyte disk drive or fixed 
dental Petroleum, Blue Cross Blue Shield disk and an IBM BSC-ASM' card installed in 


(Nebraska). This synchronous emulator takes ап ІВМ micro or 100% compatible. 
*IBM is the Registered Trademark of International Business Machines Corp. 
30-Day Money-Back Guarantee! TO ORDER TOLL-FREE 1-800-826 -7839 


SHIPPED VIA U.P S. $249 
Price includes archival diskette, software key, user's manual. 


Rivergate Plaza, 444 Brickell Avenue, Suite 902, Miami, Florida 33131. (305) 372-9332/TELEX: 4947306 
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CIARCIAS CIRCUIT CELLAR 


BUILD A HARDWARE 
DAIA ENCRYPTOR 


BY STEVE CIARCIA 


This easy-to-build device 
is extremely difficult to crack 


It's 4:00 a.m. Do you know 
who has logged on to your 
electronic messaging sys- 
tem? Theophilus Cracker 
has spent all night trying 
to get into the files on your 
latest research project, and 
he has finally made it. All your efforts and 
careful planning are about to go down the 
drain, as the contents of the stolen library 
are listed on his screen. 

But wait, what is this? Why the blank ex- 
pression on his face? Has he been thwarted 
by a little black box? Will he go sleepless 
and hungry trying to figure out why it all 
looks like trash? 

Whether gaining access to sensitive data 
presents an interesting challenge to the 
cracker or whether theres a malicious 
ulterior motive in mind, the violation of your 
private electronic communication is the 
same. Fortunately, it can be prevented. 

The Circuit Cellar data encryptor is in- 
tended to provide an additional level of 
privacy. With the feverish rush to install the 
latest and best electronic data and messag- 
ing systems, individuals and companies fre- 
quently overlook who has access to sensi- 
tive materials until something turns up in 
the wrong place. Rather than requiring pass- 
word access to all materials of a certain 
security level within a computer system, 
data encryption allows individually desig- 


nated data access. The delivery of a mes- 

sage "For Mr. Jones's eyes only" becomes 

an easily achieved reality merely by con- 

ida the dissemination of the encryption 
eys. 

Electronic data should be managed and 
protected with the same attention given to 
your bank account. The electronic messag- 
ing system that you just installed to coor- 
dinate all your branch offices with your on- 
the-road field service personnel might ac- 
tually be a comprehensive accounting of 
your business's current vulnerabilities in the 
hands of a competitor. Or someone may ac- 
cidentally log on to a very sensitive memo 
to the branch managers about recent pay 
scales. 

I'm not attempting to be a harbinger of 
doom. I'm just trying to point out some 
things that you may have overlooked. | 
could hardly have kept your attention if | 
described anything less than a worst-case 
scenario. 

In reality. vulnerability is a function of ac- 
cess and content. More simply stated, this 
translates to "who can get their hands on 

(continued) 
Steve Ciarcia (pronounced "see-ARE-see-aft") is an 
electronics engineer and computer consultant with ex- 
perience in process control, digital design. nuclear in- 
strumentation, and product development. The author 
of several books on electronics, you can write to Rim 
al PO. Box 582, Glastonbury, CT 06033. 
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what." Even the simple one-line tele- 
phone bulletin board has a system 
operator. If installed in a moderate- 
size business, a few other people 
would probably have complete access 
to the electronic database. 

At the point where the number of 
"whos" who should have access to all 
the “whats” is greater than О, you 
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have to think about alternatives. 
Because there are more program- 
mers than hardware designers. the 
predominant approach to system 
security has been in application soft- 
ware. The techniques most frequent- 
ly employed to improve computer 
security are reducing the "whos," in- 
dividually categorizing the "whos" 


(passwords). limiting the posting of 
the sensitive "whats," or individually 
categorizing (more passwords) or en- 
crypting the "whats." 

These methods have had relative 
success in minicomputers and main- 
frames, where there is enough horse- 
power to maintain a menu-driven, 
stratified security level, password- 


CRYPTOGRAPHY BACKGROUND 


fter World War I broke out, Amer- 
ican Telephone & Telegraph real- 
ized that a system was needed to guard 
messages sent between its new print- 
ing telegraphs. These early teletypes 
used Baudot code to transmit the 26 
letters of the alphabet, the 10 digits, an 
assortment of punctuation marks, car- 
riage return. line feed, shift-to-figures, 
and shift-to-letters. There were 32 dif- 
ferent combinations of marks (1s) and 
spaces (0s) making up the 5-bit code. 
Gilbert S. Vernam solved the prob- 
lem in December 1917 with a system 
that now bears his name and that is the 
heart of most stream-encryption sys- 
tems in use today. Vernam sought a 
system where a key is combined with 
a plaintext character to produce a 
cipher character in a reversible way 
such that if the same key were com- 
bined with the cipher character, the 
Original plaintext character would be 
recovered. The system he employed to 
combine the plaintext character with 
the key is an exclusive-OR of each pair 
of bits to form the ciphertext character. 
A truth table of the exclusive-OR func- 
tion will show that the system is rever- 
sible. as shown in figure A. 
A key bit of 1 causes a plaintext bit 


to reverse to form a ciphertext bit. Ap- 
plying the same key bit again would 
reverse the ciphertext bit to recreate 
the original plaintext bit. A key bit of 
0 causes the plaintext bit and cipher- 
text bits to remain unchanged. 

The Vernam system drew a lot of in- 
terest, particularly from the Navy. 
because it was the first encryption sys- 
tem that did not need a cipher clerk 
and the first to encrypt on-line without 
any delays. But it had a flaw, which the 
engineers who worked around Vernam 
discovered. 

During early development. key tapes 
were short loops of tape bearing char- 
acters picked from a hat. It didn't take 
the engineers long to discover that the 
Vernam system was polyalphabetic, 
permitting a Kasinsky solution. One of 
the engineers, Lyman F. Morehouse. 
solved this problem by combining two 
short key tapes of slightly different 
lengths (in effect encrypting the 
message twice). If one key tape was 
1001 characters long and the second 
was 999 characters long. the resulting 
key would be 999,999 characters long. 
The cipher is still polyalphabetic, but 
it has 999.999 alphabets. 

Vernam's system was patented in July 


Figure A: A key bit of 1 causes a plaintext bit to reverse to form a ciphertext 
bit. Applying the same key bit again would reverse the ciphertext bit to 
recreate the original plaintext bit. A key bit of O causes the plaintext bit and 


ciphertext bits to remain unchanged. 
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1919, but it did not gain wide accep- 
tance until the Army started using it 
when World War II broke out. 


How SECURE IS MY ENCRYPTOR? 
Generating every possible key is not a 
practical way to break the Circuit Cellar 
data encryptor because the key is a 
pseudorandom bit stream that repeats 
every 18.014.396.353.609.729 bits. 
Once it is initialized with a user key, the 
key sequencer is stepped eight times 
each time a character is encrypted. Not 
knowing what the initial bit pattern in 
the sequencer was would require that 
every possible pattern be tried to 
decode a message. With each trial. part 
of the message would be decrypted by 
using the trial key and examining the 
results for meaningful words or 
numbers. Generating the trial key is 
easy. Testing to see if the decrypted 
text is meaningful would require some 
clever programming. 

Another technique, the most-prob- 
able-word method, is more or less a 
reverse of the previous one. Instead of 
guessing at the key and looking for 
strings of characters that look like 
words or numbers, a string of charac- 
ters is assumed to be at a certain loca- 
tion in the text. For instance. it might 
be assumed that the sender has sent 
a letter and put "Dear Sir” at the begin- 
ning. Knowing this. and assuming its 
exact location in the message. the key 
that encrypted that word can be deter- 
mined. 

In reality. this is just part of the solu- 
tion. The real work is trying to deter- 
mine the rest of the key from this small 
segment of the key. This cracking 
scheme is further complicated by the 
technique called diffusion, which 
makes it almost impossible to regen- 
erate the pseudorandom bit streams 
from even a large sequence of known 
key bits. 


directed communication maze. Unfor- 
tunately, most of the recently intro- 
duced low-cost microcomputer-based 
electronic messaging systems and 
bulletin boards cannot offer this much 
security, and the user must resort to 
other means if portions of the data- 
base are to be truly protected. The 
most secure and cost-effective solu- 
tion is hardware data encryption. 


A DESIGNER'S DILEMMA 

This article presents an encryption 
device that is easy to understand, 
easy to build, easy to use, but which 
is very difficult to break. 

In building this project, | faced a 
dilemma regarding the hardware, As 
with any complex task, there are a 
multitude of solutions that are usual- 
ly a trade-off of time and materials. 
Unlike most designers, who do a one- 
of-a-kind project and document its 
use, most of my projects end up be- 
ing manufactured. While this absolute- 
ly demonstrates that the published 
design indeed works, sometimes the 
design that is best to manufacture is 
not the best to use as the basis of an 
article. 

Engineers with lots of manufactur- 
ing experience (and the responsibili- 
ty for making a product successful) in- 
stinctively know the algorithm that 
compares R&D, production costs, and 
volume. Hardware solutions, while low 
on initial R&D expense, can be in- 
finitely more expensive to manufac- 
ture than a well-thought-out hybrid 
microcomputer-based hardware/soft- 
ware approach. 

The solve-it-quick-it's-only-an-article 
hardware encryptor is a real kludge. 
It requires at least 25 TTL chips just 
to perform the encryption. takes a lot 
of printed-circuit-board real estate, 
and is fairly inflexible to functional 
modification. On the positive side, the 
building-block SSI/MSI-Ievel intercon- 
nections provide convenient func- 
tional separations allowing easier ex- 
planation. 

If | merely wrote articles and never 
wanted people to use the designs, the 
answer would be easy (I'll never live 
down not having PC boards for my 
serial EPROM programmer. Next 
month I'll do it right). Rather than redo 
the encryptor to make it manufac- 
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turable, ! locked very carefully at its 
component count and performance 
objectives. The conclusion | came to 
was to describe and produce the one 
design that was actually worth 
building. 


ENCRYPTION TECHNIQUES 
Many techniques for encrypting data 
are available: the RSA public-key en- 
cryption system, Lucifer, DES (the 
data-encryption standard), and varia- 
tions on the Vernam cipher. 

DES, considered among the most 
effective, is the system chosen by the 
government and the military. Lucifer 
and DES are very similar and complex 
enough to make them difficult to im- 
plement on a small computer without 
dedicated VLSI encryption logic. RSA, 
developed at MIT in 1977 by Ron 
Rivest, Adi Shamir, and Len Adleman. 
is copyrighted: its users must pay a 
royalty to the copyright owners. This 
system is not suitable for implemen- 
tation on a small computer because 
it involves a lot of large-integer arith- 
metic. 

RSA, Lucifer, and DES are block 
ciphers, meaning that a block of char- 
acters (64 bits or 8 characters for DES, 
100 characters for RSA) are encrypted 
together so that each output block is 
a functional combination of the com- 
plete key and input block. 

The Vernam cipher is a stream 
cipher, meaning that each bit of the 
encrypted data is a function of only 
i bit of the original data and | bit of 
the key. If the signal gets distorted and 
causes a bit to be misinterpreted, only 
that bit will be incorrect in the deci- 
phered text. If a bit is misinterpreted 
when using a block cipher, the ava- 
lanche effect will cause the entire 
block to be affected. In any encryp- 
tion system, however, if a whole char- 
acter is lost or added, the rest of the 
message will be garbled unless some 
special text-blocking system is em- 
ployed to resynchronize the decryp- 
tor. Then, only one block will be 
garbled. 


THE VERNAM CIPHER 

| chose the Vernam cipher over DES 
for this project because it is easy to 
implement in hardware or in software 
and it offers adequate security for 


If a cracker 

tested 10 million 

keys per second, 

it would take 

28 years to find — 
the correct one. 


anything but the most sensitive com- 
munication. While it might seem more 
intriguing to build a DES-based en- 
cryptor, such an endeavor involves 
either expensive DES encryption 
chips or bureaucratic involvement in 
licensing arrangements. ! like Circuit 
Cellar projects to be buildable, and 
warning labels with abbreviations like 
NSA and CIA only complicate the 
task. 

While my encryptor could conceiv- 
ably be used for DES encryption in 
addition to or instead of the Vernam 
cipher, | have decided to presently 
stay with the latter as a published 
presentation (if the entanglements are 
resolved, the additional features can 
be implemented by simply changing 
an EPROM). Even though the Vernam 
cipher is simple, it is an effective 
cipher. The most obvious technique 
for breaking a cipher is by trying every 
possible key. The key in this imple- 
mentation is a pseudorandom bit 
stream almost 1.8 x 10: bits long. If 
an attacker were able to generate and 
test 10 million keys per second, it 
would take 28 years, on the average. 
to discover the key (See "Cryp- 
tography Background" on page 98.) 


CONNECTING AN ENCRYPTOR 
Two of the primary design objectives 
of my data encryptor were that its 
operation should be transparent to 
the terminal or computer that it was 
connected to and that it would be 
usable with any system. The data en- 
cryptor connects to your computer 
through a serial port (see figure 1). A 
second encryptor. functioning in 
decryption mode, is needed wherever 
(continued) 
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the scrambled data is received and 
used (except in loopback mode to en- 
crypt data files on a single system]. 

The transmitter converts the data 
output from your computer or ter- 
minal to encrypted binary or en- 
crypted ASCII data for transmission to 
another system. The receiver section 
takes encrypted text and deciphers it 
into plaintext that is then presented 
to your computer or terminal. Both 
transmitter and receiver sections have 
serial ports that share a common 
baud rate and configuration settings: 
otherwise, they are independent 
channels. You can encrypt data in one 
key and decrypt in another as well as 
send encrypted text while receiving 
plaintext or vice versa. 
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If messages are being encrypted for 
storage on either your own disk drive 
(figure 1a) or on the storage facilities 
of an information service (figure 16), 
only you need to know the key. If. 
however messages are being en- 
crypted and transmitted to a second 
party (figure 1c), both persons must 
have the key before the message can 
be decrypted. The key must thus be 
delivered to the receiving party by 
secure electronic communication or 
manual delivery. it is advisable to 
change keys occasionally in case 
someone discovers it and uses it. 


THE BRUTE-FORCE APPROACH 
My first encryptor design used the 
brute-force hardware approach 


CIRCUIT CELLAR 
DATA ENCRYPTOR 
(CCDE) 


ENCRYPTED DATA 


because it easily explained Vernam 
cipher encrypting. However, this ap- 
proach was dismissed early. It was not 
prototyped nor was the schematic 
fully completed. 1 caution you that. 
while parts of it are shown as sche- 
matics, these should be treated more 
as functional block diagrams with con- 
necting wires. They are included 
merely to explain the internal logic of 
an encryptor and the cost benefit of 
performing the same functions in soft- 
ware where applicable. 

Figure 2 shows a functional block 
diagram of a typical hardware-imple- 
mented Vernam cipher encryption 
device (when the terms "encryptor" 
or "encryption" are used to specify a 
complete device, they also usually in- 
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Figure |: (a) The data encryptor connected in loopback mode. Data is encrypted before being stored on disk. (b) A single-ended 
data-encryption system. Data is encrypted before being stored on the information system disk. (c) Two data encryptors connected as a 
two-party secure data-transmission system. Both parties must have the key to encrypt and decrypt data. 
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Figure 2: A functional block diagram of the basic Vernam cipher encryptor, as used in the Circuit Cellar data encryptor. 
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clude the decryption function). 

The signal to be encrypted enters 
from the left. The RS-232C signal has 
its voltage levels (nominally +7, —7 
volts DC} shifted to TTL voltage levels 
(nominally +2.4, +0.4 V), passes to a 
UART, and exits the UART as 8 data 
bits in parallel. If plaintext is selected, 
the data passes back into a UART and 
is serialized and level-shifted from TTL 
to RS-232C. In the plaintext position, 
the key generator remains inactive. 

If ciphertext is selected, the key 
generator originates 8 bits of the key 
every time a character is received. 
Using an exclusive-OR function, the 
key is combined with the data com- 
ing from the receiving UART and is 
then fed to the sending UART. 
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Key generation is accomplished 
directly in hardware (see figure 3). The 
technique used here is to combine 
the output of two pseudorandom se- 
quencers to produce one pseudoran- 
dom bit stream. The pseudorandom 
bit stream must produce 8 new bits 
every time a character is received by 
the UART. Many imaginative tech- 
niques for generating pseudorandom 
bit streams have been devised, but 
the security of a system must depend 
not on how complex this technique is, 
but on how many bits are produced 
before the cycle repeats. 


RELATIVE PRIMES 
One possible method is to use an ex- 
ceptionally long sequencer, but even 
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Figure 3: Key-generator logic. 


(cla 


7407 


this makes the most-probable-word 
method of cryptanalysis (code crack- 
ing) only minimally less successful. A 
significantly more secure method 
combines bits from two pseudoran- 
dom sequencers. The resulting diffu- 
sion makes the most-probable-word 
cracking very difficult. When combin- 
ing two bit streams, however, it is im- 
portant that the lengths of the two 
component streams be relative primes 
(they must not have any factors in 
common). The numbers 14 (2 x 7) 
and 15 (3 х 5) are relative primes. Put 
another way, their greatest common 
denominator (GCD) must turn out to 

be 1. 
The length of the bit stream gen- 
(continued) 
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erated by the top four shift registers 
in figure 3 is 2?! — 1 or 2.147,483,647. 
The length of the bit stream of the 
lower three shift registers is 22° — | 
or 8,388,607. The last bit in both bit 
chains is not used, even though using 
these bits would almost quadruple 
the length of the combined bit stream 
produced, because 274 – 1 and 223 - 
| are not relative primes. Their GCD 
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is 255, producing a key length of (23? 
= 1) x (22% – 1) / 255. 


MERSENNE NUMBERS 

The integer 2" — 1 is called a Mer- 
senne number after Marin Mersenne, 
who determined that two integers. 
2"-| and 2*-1, are not relative 


primes if and n are not relative 
primes. 
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Figure 4: A schematic diagram of the microcomputer-based Circuit Cellar data encryptor. 
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The numbers above (23? — | and 2% 
— ]) are not relative primes because 
32 and 24 are not relative primes. A 
shift register of length n can be turned 
into a pseudorandom sequencer of 
length 2^ – | by providing feedback 
using a combination of exclusive-ORs. 
ICs 3, 4, 5, and 6 (in figure 3) form a 
sequencer with a length of 2?! — 1 by 
tapping the twenty-eighth and thirty- 
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first bits of the shift register with 
IC\2a. 

ICs 7, 8, and 9 form a sequencer 
with a length of 224 — 1 by tapping 
the eighteenth and twenty-third bits 
of the shift register with 1С11с. Each 
sequencer is tapped at two places 
(IC12b and IC11b), and the bit streams 
from each tap are combined together. 
using an exclusive-OR, by ICila and 
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fed to another shift register where the 
result becomes the key. This is the dif- 
fusion that makes the most-probable- 
word method difficult. Even if a bit of 
the key were known, the three ex- 
clusive-ORs, acting together like a 
parity generator, tell whether there 
was an odd or even number of 1s at 
the four taps—and no more. Out of 16 
possible combinations of Is and Os 
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that could be at the taps, the key bit 
narrows the choice down to no less 
than 8. 


À HARDWARE SUBSTITUTE 

Most of these functions, including the 
encryption itself, can be synthesized 
using a microprocessor and software. 
The task of producing a cost-effective 
encryptor then ultimately becomes an 
exercise in configuring an efficient, 
low-cost microcomputer. А side 
benefit of such an approach is that it 
allows future performance enhance- 
ments by merely upgrading the soft- 
ware (to include DES encryption. for 
example). 

The design І finally settled on uses 
an Intel 803] microcomputer and 
only seven additional chips. The eight- 
chip circuit (shown schematically in 
figure 4 and in photos 1, 2, and 3) in- 
cludes two full-duplex serial ports and 
two parallel ports with configuration 
DIP switches and bicolor LED chan- 
nel-status indicators. The encryption 
and operating system software is con- 
tained in an 8K-byte 2764-type 
EPROM, IC3. Total power consump- 
tion is approximately 300 milli- 
amperes if populated with NMOS 
devices (at somewhat greater cost, 
consumption can be lowered to about 
110 mA if CMOS devices are used 
throughout). 

The 8031, ICI, is a single-chip micro- 
computer with internal RAM and 
parallel I/O. The 8031 is capable of ad- 
dressing 64K bytes of data memory 
and 64K bytes of code memory via 
a multiplexed 16-bit address bus. 
However, only 8K bytes of program 
memory (IC3) starting at 0000 hexa- 
decimal are required for this applica- 
tion. The rest of the address range 
provides convenient memory-mapped 
address space for two 8-bit input 
ports used to read the configuration 
switches. 

Input buffer IC5 is connected to DIP 
switch SW1 (addressed at 4000 hexa- 
decimal) Input buffer 1C4 is con- 
nected to DIP switch SW2 (addressed 
at 8000 hexadecimal). SW1 sets the 
serial-port protocol and baud rates: 
SW2 deals with the encryption/de- 
cryption functions. Table 1 gives a 
complete functional description of 

(continued) 
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SWI. Table 2 gives a functional de- 
scription of SW2. 


ВІТ BANGING 

Probably the most unique feature of 
this microcomputer is that while it in- 
corporates two serial ports, it has no 
serial-port hardware! Since the effort 
was to synthesize as many hardware 
functions as possible, the baud-rate 
generator and UART were discarded 
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along with the encryption logic. In- 
stead, my data encryptor utilizes a 
technique often referred to as bit 
banging to simulate the missing hard- 


ware. 
The 8031 includes predecoded 


parallel output ports among its pin- 
out connections. Utilizing its crystal- 
controlled clock to precisely time the 
execution of certain routines, it is 
possible to take a single parallel out- 


Photo 1: The prototype Circuit Cellar data-encryptor board shown beside the fully 
enclosed unit. 
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Photo 2: A close-up of the Circuit Cellar data-encruptor board showing the rear- 
mounted RS-232C connectors (left side) and the manual start/stop and option switches 


on the front panel (right side). 
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put pin and directly change its logic 
level to be that that would have oc- 
curred through the parallel-to-serial 
conversion in a hardware UART. This 
software serial-port technique is fre- 
quently used where there is no need 
for high-speed interrupt processing 
(anything with a higher priority than 
the serial port, that is) or high data 
rates. Considering that the encryptor 
has to handle two full-duplex ports as 
well as handshaking. 1200 baud is 
about the top data rate without in- 
creasing the crystal frequency. (The 
routines for these tasks are not trivial. 
When it was finished, this bit-banger 
code turned out to be larger than the 
encryption software!) 


LEVEL-SHIFTER DESIGN 

One other novel design addition in 
this circuit is found in the RS-232C 
level shifters themselves. Typically. 
designers use 1488/1489 level shifters 
for RS-232C connections. The 1488s 
are dual-supply devices that are 
relatively power-hungry. To have used 
them, the power-supply requirements 
for the encryptor would have been 
+12 V, -12 V, and +5 V. As an alter- 
native, an ICL7660 voltage inverter 
could have been used to create a 
negative supply from the +12 У, but 
the power consumption would not 
have been improved. 

Instead. | decided to use a new 
device called à MAX232 from Max- 
im. Shown in figure 5 and photo 4, the 
MAX232 is a dual CMOS RS-232C 
level shifter that operates on a single 
+5¥ supply It creates its own 
+/-10-¥ sources for use in the 
RS-232C transmission. While more ex- 
pensive than the alternatives it re- 
places, it consumes less board real 
estate and power. As a result, the en- 
cryptor runs on a single 7.5-9-V 0.5-A 
power source. When populated with 
CMOS and high-speed CMOS logic. 
power consumption falls to about 200 
mA. (See photo 5.) 

One final circuit detail is the inclu- 
sion of a pair of bicolor LEDs to pro- 
vide a visual status indicator to the 
user. The bicolor LEDs are equivalent 
to a regular pair of red-and-green 
LEDs encapsulated in the same two- 
wire package (three-wire bicolor LEDs 
are not the same). The bicolor LED 


glows either red or green, depending 
upon the polarity applied to it. At- 
taching a bicolor LED between the 
outputs of a pair of inverters produces 
a bicolor, bistable status indicator {ac- 
tually. you get red, green. and off). The 
inverters are connected to additional 
parallel output pins on the 8031 and 
are controlled by the application pro- 
gram. When the LED shows red. the 
specific encryptor channel is passing 
plaintext. When it shows green, it is 
passing encrypted data. 


DATA ENCRYPTOR SOFTWARE 
The data encryptor is a perfect exam- 
ple of what not to build in hardware. 
Many of its functions can be simu- 
lated completely in software, as well 
as enhancements that would other- 
wise not be incorporated (like all the 
ATN= commands). Using just eight 
chips, a hardware and software sys- 
tem is configured that duplicates the 
hardware exactly in the method of 
encryption as well as the user inter- 
face. A complete description of the 
software wil not be given here 
because it is beyond the scope of this 
article. 

|Editor's note: Should you care to build the 
encryptor from scratch, the 8K-byte executable- 
code contents of the encryptor's EPROM is 
available as a downloadable file from the Cir- 
cuit Cellar BBS at [203] 871-1988 or pre- 
programmed from the source (CCI, Tolland, 
CT) listed at the end of the article.| 

At reset, the 8031 automatically 
jumps to location 0000 hexadecimal 
(where the Reset/Power-up Vector 
resides) and starts initializing the data 
encryptor. During initialization, the 
program makes use of three utility 
subroutines that function as a soft- 
ware UART. (See listing .) 

GETCHAR waits for a character to 
appear in the terminal UART, transfers 
it to the processor's accumulator, and 
returns to the calling program. РОТ: 
CHAR transfers the character in the 
accumulator to the terminal UART for 
transmission to the terminal screen. 

If hardware UARTs were being used. 
they would normally be memory- 
mapped, and their status and data 
registers would each occupy two loca- 
tions in memory. In the software im- 
plementation. the status register and 
data register are both at one address. 
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PARM2. The distinction as to whether 
PARM2 contains status or data is 
made by which subroutine is called to 
reference it. 

In GETCHAR, JU2STATR is called to 
put the receive status into PARM2. 
GETCHAR will loop until bit 6 of the 
status byte, DAV, is high, indicating a 
character has been received by the 
UART, then JU2RECV is called, which 
puts the character into PARM2. 


Photo 3: If right-angle DIP sockets and toggle switches are used, the data encryptor 


PUTCHAR works similarly, but it 
must loop until bit 7 of the status byte, 
TBMT, goes high, indicating that the 
transmit buffer is empty. then the 
character to be transmitted is put in- 
to PARM2, and JU2TRANS is called to 
have the UART transmit the character. 
PUTSTRG is called to print a string of 
characters from program memory to 
the screen. The data pointer, DPTR. is 

(continued) 


can be attractively packaged in a 5- by 5 ¥-inch enclosure, 


Function 


B & F7 dala rale 
6&5 data bits 

4 stop bits 

3 parity enable 
2&1 parity 


Table 1: Switch functions for UART DIP switch SW1. 


UART Control DIP Switch SW1 


Value Result 


OFF OFF 150 baud 
OFF ON 300 baud 

ON OFF 600 baud 

ON ON 1200 baud 
OFF OFF not used 

OFF ON not used 

ON OFF 7 bils 

ON ON B bils 

ON 1 stop bit 
OFF 2 stop bits 
ON parity disabled 
OFF parity enabled 
OFF OFF space 

OFF ON mark 

ON OFF odd 


ON ON even 
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a l6-bit address pointer. set to the 
start of the string by the calling 
routine. The last byte is 00 hexadeci- 
mal, signaling the end-of-string to 
PUTCHAR. (The code for these rou- 
tines is also available from the Circuit 
Cellar BBS.) 


PSEUDORANDOM SEQUENCER 

CHAINIX and CHAIN2X are called by 
KEYGENE to create the feedback nec- 
essary for the pseudorandom se- 


quencer. The exclusive-OR function is 
accomplished by putting one of the 
bits (bit 28 or bit 18) into the carry and 
then inverting the carry if the other bit 
(bit 31 or bit 23) is a 1. SHFCHAIN is 
called with a value either 2 or 3 hexa- 
decimal in R2 to indicate how many 
bytes are being shifted. SHFCHAIN 
shifts the whole chain | bit to the left 
and returns to KEYGENE, which loops 
eight times to generate 8 bits of the 
key. The rest of the code is fairly or- 
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Photo 4: The Maxim MAX232 RS-232 transceiver installed in the data encryptor. 
The MAX232 runs on +5 V and produces its own +10 and —10 V for RS-232 


level output. 


Photo 5: Power is supplied to the data encryptor by the wall-module power supply 
shown. The power supply plugs into the data encryptor between the two RS-232C 
connectors on the rear panel. 
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dinary, and you know how ! feel about 
software. 


How TO USE THE DATA 
ENCRYPTOR 

Figure 6 is a block diagram showing 
the overall program flow of the data 
encryptor. After reset, initialization of 
the software UARTS is performed by 
reading the eight segments of SWI. 
The encryptor configuration and func- 
tion are determined by reading the 
segments of SW2. (See table | and 
table 2 for a complete description of 
these switch functions. 

After initialization, a copyright 
notice and a listing of the preset selec- 
tions defined by SW2 are displayed. 
If the key is selected to come from 
manual entry rather than the preset 
key provided in EPROM, the user is 
prompted to enter the transmit key 
and the receive key (the keys stored 
in EPROM are randomly selected dur- 
ing the manufacturing process and 
are unique to each encryptor). To aid 
the user in getting the keys entered 
correctly, a checksum is calculated 
and printed. The checksum should be 
delivered with the key so that users 
at both ends can check each key after 
it is entered. 

After each key is entered, the user 
is asked to accept it. If it is rejected, 
the user is prompted to enter it again. 
After the transmit key is accepted, the 
user is prompted in the same manner 
for the receive key. After the receive 
key is accepted, the data encryptor 
goes into an infinite loop, encrypting 
and transmitting any characters 
entered from the local terminal/com- 
puter connected to it. Conversely. it 
decrypts and displays (via the local 
terminal/computer) any encrypted 
characters it receives from the re- 
motely located modem, computer. or 
rerminal. During the infinite loop. if 
the data encryptor is in the manual 
start/stop mode. SW2 is scanned to 
determine when encryption and de- 
cryption should start and stop. 

In the manual start/stop mode. the 
user would start communication in 
plaintext mode, and the LEDs would 
glow red (unsafe communication) to 
indicate this. The users at each end 
would flip the transmit and/or receive 
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| Table 2: Functions of encryptidecrypt mode control DIP switch SW2. 


| Encrypt/Decrypt Mode Control DIP Switch SW2 


Switch Function Value Result 
8 DSR reset ON disabled 
| : - = enabled <2 
encryption user-supplied 
OFF EPROM-supplied 
| 6 auto start/stop ON disabled 
OFF enabled 
5 data type ON B-bit binary AND RECEIVE PSEUDORANDOM 
| OFF 7-bit ASCII SEQUENCERS WITH THEIR KEYS 
|! 4 receive decrypt ON disabled 
OFF enabled 
3 transmit encrypt ON disabled 
OFF enabled 
2 # of encrypted ON 7 bits 
data bits OFF B bits 
1 loopback ON disabled 
OFF enabled 


«5v TO +107 
VOLTAGE DOUBLER 


+10У TO -10v 
VOLTAGE INVERTER 


TO 
RS-232C OUTPUT 


TTL/CMOS 


INPUTS 
DECRYPT CHARACTER 


RTS 
| RS-232C OUTPUT 
13 


RO 
RS-232C INPUT 


TRANSMIT CHARACTER 
UPDATE LEDs 


TTL/CMOS 
OUTPUTS 


CTS 
RS-232C INPUT 


Figure 5: A functional block diagram of the Maxim MAX232 level-converter Figure 6: The software flowchart 
chip. of the Circuit Cellar data encruptor. 
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Settings for Encryption Mode Switch SW2 


Switch 

Segment Function Setting 
8 DSR Reset: disabled 
7 Key Source: user 

6 Start/Stop: manual 
5 Data Type: ASCII 7 
4 Receive: plain 

3 Transmit: plain 

2 Encrypt: 7 bits 

1 Loopback: off 
Enter TRANSMIT key: 

> 


At this point, if the user wants to change the switch settings, they can be changed 
and the encryptor reset. The settings shown on the screen after reset will reflect the 
new settings. Note that if switch segment 7 is.OFF, nothing will be displayed 
because the encryptor is assuming it is at a remote site and there is no one to 
respond to it. Assuming that the settings are what is desired: 


>How is the time for all good men 
Checksum = Аб. Accept key? (Y/N) n 
Enter TRANSMIT key: 

> Now is the time for all good men 
Checksum = AO. Accept key? (Y/N) y 
Enter RECEIVE key: 

>to come to the aid of their party. 
Checksum = 1D. Accept kay? (Y/N) y 


User A can now call user B, just as during any regular communication, 


Hello, user B. 
Hello, user A. 


Do you remember the keys we agreed orf? 
Remember, my transmit key is your receive kay. 


Yes, ! remember. 


| will now switch over to ciphertext 
so we can exchange sensitive data. 
| will not transmit anything more 
until | hear from you. 


* User А and user В now switch both switches to ciphertext. Any transmissions 
from now on will be encrypted. 


Hello, user A. What did you want to tell me? 


My transmit key for our next session will be: 
J. S. Bach was born in 1685." The checksum is 22. 


My transmit key for our next session will be: 
1.6180339887 " The checksum is 71. 


| will now swilch over to plaintext so we can talk 
plainly. 


* User A and user B both change the OIP-switch settings to plaintext. Any 
transmissions from now on will not be encrypted. 


C U later, user A. 
See you next tima Bye. 


Figure 7: A sample communication session between user A and user В, using both 
plaintext and encrypted transmission. 
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encrypt switches during a pause in 
transmissions. For example, user A 
might transmit in plaintext, “I will flip 
both my switches after the next 
sentence is transmitted. | will not 
transmit any more until 1 receive the 
go-ahead from you." Then user A flips 
both switches. User B at the other end 
reads both sentences, flips both 
switches, and transmits back "go- 
ahead.” They are now both transmit- 
ting encrypted messages. Both LEDs 
will indicate that transmission is be- 
ing encrypted by glowing green (safe 
communication). Figure 7 is a sample 
communication session between user 
A and user B. User B's responses are 
in italic. 


INTELLIGENT COMMAND SET 
The Circuit Cellar data encryptor also 
incorporates an intelligent command 
structure (somewhat like smart 
modems) and can change functions 
without physically manipulating the 
DIP-switch settings. If the auto start/ 
stop mode is selected instead of 
manual mode, encryption on the 
transmit side is started when the com- 
mand ATN=BEG is sent. This com- 
mand will start encryption with the 
character following the command. 
The receiving data encryptor will 
start decrypting with the character 
following the command. The com- 
mand ATN=END causes the transmit- 
ting data encryptor to stop decrypting 
after the last character of the com- 
mand. With the auto start/stop mode, 
the data stream does not have to be 
interrupted to start or stop encryption 
as in the manual mode (as shown in 
figure 8). Assume the keys have been 
entered at both ends and communica- 
tion in plaintext has already begun. 
Encryption can be started and 
stopped as often as desired. Each 
time it is started, key generation picks 
up where it left off when encryption 
was last stopped. Key generation 
does not start over unless the data en- 
cryptor is reset. 


LOOPBACK MODE 

Another mode. illustrated in figure 1a, 
is transmitting to yourself by having 
the encryptor loop back. Loopback is 
one of the options selected on SW2. 
In loopback mode, you can encrypt 


a file, store it on disk to protect sen- 
sitive data, or transmit it to another 
computer with standard communica- 
tion software like XMODEM (the en- 
cryptor can encrypt a file without 
changing control characters or creat- 
ing them in the encrypted results). A 
sample loopback encrypting program 
written in BASIC for an IBM PC is 
available via the Circuit Cellar BBS. 


> Now is the time for all good men 
Checksum = AO. Accept key? (Y/N) y 


Consider the example shown above. 
Since loopback requires the same 
transmit and receive keys, it asks for 
only one. As soon as the user con- 
cludes that entry by answering yes, 
any communication will be echoed 
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back to the terminal. 


This sentence is not encrypted. 
ATN=BEG 

vD)tbbV7956) =dXf6YpOnjfJh8 

This sentence is also not encrypted. 


If this were stored somewhere and at 
another time retransmitted to your- 
self, it will be decrypted. providing the 


Hello, user B. 
My transmit key for our next session 


will be: ATN=BEG 


J. S. Bach was born in 1685" ATN = END 


Talk to you next time. Bye 


same key is used that you used to en- 
crypt it. The three lines above will 
then look like this: 


This sentence is not encrypted. 
ATN=BEG 

This sentence is. ATN=END 

This sentence is also not encrypted. 


(continued) 


Figure 8: An example of the use of auto start/stop mode during transmission. 


Listing |: Imputioutput section of the data encryptor s assembly code. 


G 


A, PARM2 


UTILITIES FOR INPUT/OUTPUT 


GET A CHARACTER FROM THE KEYBOARD 


ACALL JU2STATR 
A,PARM2 
A, #DAV 
CJNE A,#DAV,GETCHAR 


AND LOOP UNTIL 
JU2RECV 


eh wO ша шо 96 


CHARACTER ON THE SCREEN 


DATA AVAILABLE. 
GET CHARACTER AND 
PUT INTO ACCUMULATOR. 


GET RECEIVE STATUS 


DPL ; SAVE 

DPH : DATA POINTER. 

ACC : SAVE CHAR FOR LATER. 
JUZSTATR 

A,PARH2 : GET TRANSMIT STATUS 

A, #TBMT : AND LOOP UNTIL 

A, #TBMT,XMTSTAT ; TRANSMIT BUFFER EMPTY. 
ACC ; RETREIVE CHARACTER 
PARM2,AÀ : AND TRANSMIT IT. 

ACC : SAVE FOR AFTER JU2TRANS 
JU2TRANS 

ACC : RETREIVE CHARACTER AND 
DPH : DATA POINTER FOR CALLING 
DPL ; ROUTINE. 


; WRITE A. STRING TO THE SCREEN 


Q3AF 9176 ETCHAR: 
0381 E559 MOV 
03B3 5440 ANL 

03B5 B440F7 
0388 917F ACALL 
Q3BA E559 MOV 
@3BC 22 RET 

| : WRITE A 
өзво CO82 PUTCHAR: PUSH 
@38F СӨВЗ PUSH 
03С1 COEO PUSH 
03C3 9176 XMSTAT:  ACALL 

| @3C5 £559 MOV 

|! @3C7 5489 ANL 
@3C9 ВАВӘҒ7 CJNE 
O3CC DOEO POP 
@3CE F559 MOV 
@3D@ COEO PUSH 
9502 917C ACALL 
0304 DEO POP 
@з06 DEBS POP 
@3D8 0082 POP 
03DA 22 RET 
@30B COEG PUTSTRG: PUSH 
Q3DD 7400 PNTCHAR: MOV 
e3DF 93 MOVC 
e3EO 6005 47 
O3E2 71BD ACALL 
O3E4 AS INC 
@3E5 BeF6 SUMP 
03E7 DOES DONSTRG: POP 


SAVE ACCUMULATOR. | 


ACC ; 

A, fooH 

A, @A+DPTR ; POINT TO CHAR IN STRING 
DONS TRG ; DONE IF IT IS @. 
PUTCHAR ; OTHERWISE WRITE IT 

DPTR ; ANO POINT TO NEXT CHAR. 
PNTCHAR 

ACC ; RESTORE ACCUMULATOR. 
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Because it is 

a bad practice 

to use the same key 
over and over, 

five additional 
plaintext characters 
are sent to scramble 
the fixed key. 


Two other commands are included to 
enable one encryptor to be located 
at a remote site. You may want to be 
able to communicate with your com- 
puter at home or at your office, but 
no one is at the remote computer to 
initialize the encryptor. With these 
commands, you can call the computer 
and initialize the encryptor by phone 
before sensitive information is trans- 
mitted either way (leaving the encryp- 
tor attached protects you from the 
malicious crackers who auto-dial 
search for unattended auto-answer 
computers). This procedure is also ap- 
plicable for use on LANs or multiter- 
minal systems. 

The two commands are ATN=PROM 
-xxxxx and ATN-USER-xxxxx. 
where xxxxx are any five characters 
used to offset the key already loaded 
in the remote data encryptor. (The 
reason for the offset will be explained 
later.) Both commands reset the key 
to a known point in case the key gen- 
erators in the transmitting and receiv- 
ing encryptors have gotten out of 
sync. ATN=USER+xxxxx will reset to 
the manual key that was previously 
entered through the normal prompt- 
ing after a power-on reset. 

Unfortunately, if a power failure had 
occurred (without some sort of un- 
interruptible power source), the key 
would be lost, and the remote encryp- 
tor would have no way of reinitializ- 
ing without a manually entered key. 
ATN=PROM+xxxxx takes care of this 
situation by using a key stored in the 


110 BYTE = SEPTEMBER 1986 


CIRCUIT CELLAR 


ڪڪ ڪڪ ڪڪ 


encryptors EPROM to reinitialize 
with. 

Because it is a bad practice to use 
the same key over and over, however, 
the five extra characters are sent to 
scramble the fixed key. This defeats 
any attempts of an attacker using the 
most-probable-word method to dis- 
cover the key. Even though these five 
characters are sent in plaintext, their 
effect on the unknown key cannot be 
predicted. The most-probable-word 
method can be used only if the at- 
tacker knows what part of the key was 
used to encrypt a given part of a 
message, and that part of the key 
must be used often. Both of these 
commands initialize the transmit and 
receive side of both encryptors, and 
encryption or decryption is started 
immediately after the fifth scrambling 
character is processed. 


IN CONCLUSION 

11 have to admit that | didn't know 
much about data encryption before 
attempting this project. Since most of 
you probably share this lack of knowl- 
edge. | included more background 
materials than | might ordinarily pre- 
sent with a project. | trust that | 
neither bored you nor made you into 
a paranoid computer user, It's just 
that forewarned is forearmed. 

One additional observation about 
using the encryptor. While it was de- 
signed to facilitate direct use through 
a modem, the telephone lines are 
sometimes not up to the task. Drop- 
ping or adding a character destroys 
the synchronization necessary be- 
tween the encryptor and decryptor. 
and most modems do not include er- 
ror checking. Rather than restarting 
after sending fixed character blocks 
using the intelligent (ATN=) command 
set, it is much easier to preencrypt the 
entire file using the loopback mode. 

Then, using XMODEM or any good 
error-checking communication pro- 
gram, send the whole file to the re- 
ceiving system. This situation does 
not occur in directly connected com- 
puters, LANs, or any communication 
system with block transmission and 
error checking. 

Finally, after describing the encryp- 
tor to a longtime engineering friend, 
| was informed of an unconsidered 


application. His job was to design 
animated graphics simulations of vari- 
ous research projects so that manage- 
ment has some clue as to what their 
big-bucks scientists are up to. Unfor- 
tunately, to most people these simula- 
tions looked and ran like the greatest 
video games, and he was always try- 
ing to track down who had swiped his 
software for a demo. 

The solution was to create a hard- 
ware key to his software. He did this 
by connecting a data-encryptor set in 
the loopback mode to the serial port 
on his computer and partially encrypt- 
ing the graphics software to the cipher 
key stored in EPROM. As his program 
initialized, it had to send the en- 
crypted block out to be deciphered 
correctly before there were any graph- 
ics routines to execute. This didn't in- 
hibit the demonstrations but required 
that they be only at his computer. 
where he could keep track of his soft- 
ware, or wherever he carried his little 
black encryptor. Too bad. ! used to 
have such a good time running 
around demonstrating his stuff! 


CIRCUIT CELLAR FEEDBACK 
This month's feedback begins on 
pace 58. 


NEXT MONTH 
Steve presents his new and improved 
serial EPROM programmer. 
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CAESAR CIPHER: The simplest encryp- 
tion scheme. where the encrypted 
character is displaced from the plain- 
text character by a fixed amount: 


Plaintext: 
ABCDEFGHIJKLMNOPORSTUVWXYZ 
Ciphertext: 
DEFGHIIKLMNOPORSTUVWXYZARC 


Plaintext: THE QUICK BROWN FOX 
Ciphertext: WKH TXLFN EURZK IRA 


This cipher is easily broken using fre- 
quency analysis. 


DES: This stands for data-encryption 
standard, a system in which a 64-bit 
block of data (eight characters) is trans- 
formed into an encrypted block of 64 
bits using a standard algorithm con- 
trolled by a 56-bit key. Because the 
value of each bit in the output block 
is dependent on every bit in the input 
block. it is called a block cipher. 


FREQUENCY ANALYSIS: Tabulating the 
occurrences of each letter in the 
ciphertext. It is assumed that the most 
frequently occurring letter is a plaintext 
"e." the next most frequently occurring 
letter is a “t. etc. Cryptograms in the 
Sunday paper are easily broken using 
frequency analysis. 


The following items are available from 


CCI 
PO. Box 428 
Tolland, CT 06084 


|. Data encryptoridecryptor blank PC board 
and programmed 2764 EPROM containing 
encryption algorithm and serial I/O software. 
чүү үнүн 579, two for $150 
2. Data encryptor/decryptor PC board kit. 
Includes all board-mounted components, 
programmed EPROM, and microprocessor. 
less power-supply module and case . . $99. 
two for $195 
3. 1154 AC/60-Hz power-supply module for 


1. [seem m ROS 59 
4. 5- by 54- by 14-inch enclosure with blank 
end plateS 6... . eee. een 59.75 


The data encryptor is available in low quan- 
tities only in kit form. It is available assem- 
bled and tested with right-angle toggle and 
DIP switches only in volume OEM quantities 
(telex: 543331). Price and delivery informa- 
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GLOSSARY 


KASINSKY SOLUTION: A method of 
determining the number of alphabets 
used in a polyalphabetic cipher. 


MONOALPHABETIC CIPHER: A simple 
substitution in which each letter of 
plaintext has a unique letter in the 
ciphertext. 


Plaintext: 
ABCDEFGHIIKLMNOPORSTUVWXYZ 
Ciphertext: 
EXUGROFBPJAKCZHINODLMSVWYT 


Plaintext: THE QUICK BROWN FOX 
Ciphertext: LBR NMPUA XOHVZ OHW 


This cipher is easily broken using fre- 
quency analysis. 


POLYALPHABETIC CIPHER: A system in 
which several monoalphabetic ciphers 
are used together in a cycle. This ex- 
ample has a short cycle of 3: 


Plaintext: 
ABCDEFGHIJKLMNOPORSTUVWXYZ 
Ciphertext 1: 
EXUGROFBPIAKCZHINODLMSVWYT 
Ciphertext 2: 
IWKCVIAXMBNFEUDSTGOPRYIOZH 
Ciphertext 3: 
IPIOAKHOBLGNMRCFEWSY VUTZXD 


Plaintext: THE QUICK BROWN FOX 
Ciphertext: LXA NRBUN PODTZ JCW 


tion available on request. 

All payments should be made in US. 
dollars by check, money order, MasterCard. 
or Visa. Surface delivery (US. and Canada 
only): add $$ for U.S., $10 for Canada. For 
delivery to Europe via US air mail, add $20. 
Three-day air freight delivery: add $8 for US. 
(UPS Blue), $25 for Canada (Purolator over- 
night), $45 for Europe (Federal Express). or 
560 (Federal Express) for Asia and elsewhere 
in the world, Shipping costs are the same for 
one or two units. Connecticut residents add 
7.5 percent sales tax. 

Most of the individual encryptor com- 
ponents. including the 8031. are available 
from JDR Microdevices, 1224 South Bascom 
Ave, San Jose CA 95128. (800) 538-5000. 


There is an on-line Circuit Cellar bulletin 
board system that supports past and pres- 
ent projects. You are invited to call and ex- 
change ideas and comments with other Cir- 
cuit Cellar supporters The 300/1200/2400-bps 


Frequency analysis can be used to 
decipher this, but a separate tabulation 
must be kept for each alphabet. In this 
example. three tables would have to be 
kept. With even a few lines of text. it 
could be broken. Before tabulation can 
begin, the attacker must know how 
many alphabets are being used. If a 
message is encrypted with as many: 
alphabets as there are characters in the 
message, and the arrangements of the 
letters in each is truly random. the 
message will prove to be impossible 
to break. 


PSEUDORANDOM SEQUENCE GENERA- 
TOR: Any hardware or software that 
generates a very long sequence of bits. 
The sequence will eventually start over 
and repeat. This is why it is a pseudo- 
random sequencer and not a random 
sequencer. іп addition. while the se- 
quence appears to be random, it will 
always be the same if it is started with 
the same seed. 


VERNAM CIPHER: A method where a 
continuous stream of key bits is com- 
bined, using an exclusive-OR function, 
with the message bits for encryption. 
Each bit in the output stream is depen- 
dent on only 1 bit in the input stream 
and 1 bit in the key. 


BBS is on-line 24 hours a day at (203) 
871-1988. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar- 
ticles are available in book form from BYTE 
Books. McGraw-Hill Book Company. PO. Box 
400, Hightstown. N] 08250. 

Ciarcia s Circuit Cellar, Volume | covers articles 
in BYTE from September 1977 through 
November 1978. Volume 11 covers December 
1978 through June 1980. Volume Ill covers July 
1980 through December 1981. Volume IV 
covers January 1982 through June 1983. 
Volume V covers July 1983 through December 
1984. B 


To be included on the Circuit Cellar mail- 
ing list and receive periodic project up- 


dates and support materials, please cir- 
cle 100 on the Reader Service inquiry 
card at the back of the magazine. 
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PRINTERS THAT 


In front of you are six time roachines. 

The result of half à century of precision chronology. 

Machines that are not only built to save time, but to defy it, 
by taking you years into the future. 

They are,Citizen’ printers..Designed to rundlike clockwork with 
most leading computersystems. Theyre quiet, lightweight and will 
produce Am printouts time after time without a bit of trouble. 

They have simple user controls and easy. paper leading systems 
that let you startany job in seconds. And only Citizen adds built- 
in extras like variable-width tractors without making you endure 
the cost. 


UKE CLOCKWORK. 


Our.dot-matrix line, the Citizen 120D.andith@MSP-10/15, 
20 and 25, fly-through documentsat.120 to-200 characters per 
second; with correspondence quality at the flip of a switch. 
Andour Premiere’ 35 isthe only 35x«ps daisywheelwitha price 
thats hundreds of dollars less than апу printer in its class: Because 
at Citizen, we want to take youinto the Future, not set you back. 
For mGrepreciseifitormation, call 1-900-556-1234 Ext; 34. 
In California, 1-800-441-2345 Ext, 34. 
Citizen Printers, Proof that all good things take time. 


©1986 Citizen Ame:ica Corporation. Citizen, the Citizen Jogo and — CI I I T EN 
Premiere 35 are trademarks of Citizen Watch Company, Ltd = === | А шл. inquiry 65 
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PROGRAMMING PROJECT 


CALCULATING CRCS 
BY BITS AND BYTES 


BY GREG MORSE 


Use the XOR function to implement modulo 2 division 
when calculating cyclic redundancy checks 


Recently | needed to im- 
plement the XMODEM 
cyclic redundancy check 
(СЕС) option on my 
XCom9 modem pro- 
gram. Despite the many 
programs available for 
calculating CRCs, | had some difficulty 
understanding the math behind the calcula- 
tions. The details became clear after much 
research and experimentation. 

The starting point for all CRCs is fancy 
linear algebra. The CRC is defined in terms 
of message polynomials, generator poly- 
nomials. and so on. As Perez, Wismer, and 
Becker state in "Byte-wise CRC Calculations" 
(EEE Micro, june 1983), 


[n a system employing CRC the message be- 
ing transmitted is considered to be a binary 
polynomial M(X}. It is first multiplied by X* 
and then divided (modulo 2) by an arbitrary 
generator polynomial СГХ) of degree k 
which results in a quotient O(X) and a 
remainder. . . 


It sounds confusing. but if you can under- 
stand how to apply the math, you can 
design more efficient programs and spot 
many erroneous ones. 


THE "MATH-NESS" TO THE METHOD 
The design of the polynomial G(X) is ex- 
tremely complex. You need to pick one that 


produces CRCs that are good at detecting 
errors. Fortunately, many G/X}s exist 
already. Table | contains the two most com- 
mon G(XJs in an 8-bit-byte environment. 
Lets calculate the CRC for the letter Т, 
0101 0100 in binary. M{X} is the message 
as it is transmitted. You transmit a charac- 
ter's least significant bit (LSB) first, so MIX} 
becomes 00101010. Then you divide 
modulo 2 as shown in figure 1. (Modulo 2 
means you use the XOR instruction instead 
of the normal add and subtract.) Work it 
through according to the process shown in 
figure 2. Note that the CRC result is given 
in reverse order. that is, most significant bit 
(MSB) on the right, LSB on the left. 


BIT-ORIENTED ALGORITHMS 
Using the long-division approach. if you had 
only a single zero bit to send, you would 
get the result shown in figure 3. If you had 
two bits to send, a zero and then a one, long 
division would produce the result shown in 
figure 4, The first remainder in figure 4 is 
the same as the first remainder in figure 3 
except that its LSB has been XORed with 
(continued) 
Greg Morse (10871 Roseland Gate. Richmond, ВС. 
Canada УТА 2R1) is an engineer with the British 
Columbia Telephone Company. He Ras 20 years 
experience with computers and 10 with data com- 
munications. Greg has В.А.5с. and М.А Sc. degrees 
in electrical engineering. 
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Table 1: The two most common G(XJs (generator polynomials) in an 8-bit-byte 
environment. You can code the G(X) as a 17-bit binary, or hexadecimal, number. 
The ones and zeros represent the coefficients of the different powers of X in the 
polynomial. 


CRC-16 (Bisynchronous) 

x + Х” + X7 + 1 = 1 1000 0000 0000 0101 
CRC-CCITT (SDLC, X.25, XMODEM) 

Хе + X? + Х + 1 = 1 0001 0000 0010 0001 


1 0001 0000 0010 0001 [0010 1010, 0000 0000 0000 0000 


CCITT polynomial letter T 16 extra zeros 


LSB МВ 


Figure |: The initial modulo 2 division used to calculate the CRC for the letter T. 
Note that the letter is given LSB first: in other words. it is reversed. 


(quotient, ignored) 0010 1000 


1 0001 0000 0010 0001 [0010 1010 0000 0000 0000 0000 
0 


010 1010 0000 0000 
0 


tst remainder — 


‚10 1010 ОООО 0000 
10 0010 0000 0100 


‚0 1000 0000 0100 
0 


remainder after 4 bits . 1000 0000 0100 
1000 1000 0001 


.000 1000 0101 
0 


1000 0101 


1000 0101 


CRC for the letter Т : 0101 


Figure 2: The entire long-division calculation process used to derive the CRC for 
the letter T. The apparent subtractions in this process are ХОВ: therefore. there are 
no “borrows: A ©.” represents a zero that has no further part in the calculation, 
and "O" represents a zero that was “brought down" from the dividend line. 
Therefore, the line OO 1000 0101 0010 100 represents a remainder of OO 1000 
0101 0010 10. Note that the CRC is given with the LSB on the left. Thus, the 
CRC for the letter T = О 54 is (МВ first) 0001 0100 1010 0001. or 14A! 
hexadecimal. 
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the second data bit. This similarity will 
always be true because of the way the 
МІХ) polynomial is built. 

This observation leads to the follow- 
ing bit-by-bit algorithm for calculating 
the CRC: 


. Write down the first data bit (zero 

or one] to be transmitted. 

Write down 16 zeros to its right. 

. Divide the 17-bit number by the 

17-bit CRC polynomial using 
XOR instead of subtraction. 
Make a note of the remainder. 
which is the CRC. 

4. Get the next data bit. 

5. XOR this bit with the LSB (left- 
most bit) of the CRC in step 3. 

6. Append a zero to the right-hand 
end of the result in step 5. 

7. Divide the 17-bit number from 
step 6 by the 17-bit CRC poly- 
nomial. Use XOR instead of sub- 
traction. The remainder is the 
CRC. 

8. Repeat steps 4 through 7 until 

there are no more data bits. 

(You can replace steps | through 

3 with a single step to initialize 

the CRC to zeros.) 


Thüs, you can calculate the CRC a 
bit at a time, for any number of bits, 
with almost no extra calculation over- 
head. In summary, the steps involved 
in the long-division method are 


мз ټم‎ 


1. The message bits are written 
down in the order in which they 
are transmitted, from left to 
right, that is, LSB on the left. 

2. Sixteen zeros are appended to 
the right-hand end of the binary 
number formed in step 1. 

. The generating polynomial is 
written down MSB first, that is. 
on the left. 

4. The division is done modulo 2, 
that is. using XOR instead of 
normal subtraction. 

. The CRC is the remainder after 
all data bits have been pro- 
cessed. The LSB is on the left. 


Figure 5 translates these steps into a 
flowchart. 


Lad 


ыл 


HARDWARE IMPLEMENTATIONS 

One disadvantage of the flowchart in 

figure 5 is that it requires a 17-bit reg- 
(continued) 
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MathCAD 


The Engineers Scratch Pad 
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RT ER, MCI 
FOURIER RECONSTRUCTION: SQUARE WAVE 
= 40 4:280 ..Н a.a 40 points 


$ 1-28 - 28)... step. 
function 


.0 
1 0001 0000 0010 0001 [о 0000 0000 0000 0000 
0 


1st remainder ¬» . 0000 0000 0000 0000 
LSB = سا‎ MSB 


Figure 3: The long-division CRC calculation for a single zero bit. Reconstruct | 

function, Using 
i cm first two terns 1 = 2,3 wd 
of Fourier series 


01 


1 0001 0000 0010 0001 [01 0000 0000 0000 0000 
0 


1st remainder — ‚1 0000 0000 0000 0000 
1 0001 0000 0010 0001 


2nd remainder — . 0001 0000 0010 0001 


Figure 4: The long-division CRC calculation for the two bits O1. 


A powerful computation and 
documentation tool for your 


IBM-PC. 
With MathCAD you simply and inter- 
actively create, edit and display for- 
х | 
а ha ХОВ) mulas on the screen the way you аге 
used to writing them. Equations are 


XOR LSB of CRC with instantly computed and the results dis- 

current data bit and ' played on the screen as a single num- 

store result in CRC. | ber or a plot. Text may be added to the 

screen and everything may be printed 

| Out as an integrated document. 

de d left. E MathCAD has built-in hyperbolic and 
ee SOME circular functions, performs all calcu- 

Append a zero to RHS of | | lations with real and complex num- 

СЕС, СЕС now 17 bits. | bers, performs iterative calculations, 

handles all units, performs error 

checking and dimensional analysis 

and much more . . . 


The price of MathCAD - $189. 
In Massachusetts add 5% sales tax. 


Set 16-bit CRC to zero. 
| 


Left 
bit of CRC 


3 | 
zero: with your MasterCard number or 


To order send check, p.o., call us 
call us for the nearest dealer. 


1.800. MathCAD or 617.577.1017 


Math Soft 


#+ we fF wa 


CRC now contains l6-bit 
result LSB on the left 


Figure 5: A flowchart representing the steps involved in the long-division method of 


calculating a CRC. One Kendall Square 


Cambridge, Massachusetts 07139 
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О=1| Ri R2 R3 R4 R5 RE A7 R8 RƏ A10 R11 R12 R13 R14 R15 0 


XOR 
X161] о 0 0 X2 0 0 0 0 0 0 X5 0 0 0 Q 1| 


New CRC RO Ri R2 H3 R4 R5 R6 A? R8 RS R10 R11 R12 R13 R14 R15 


Figure 6: The division process if О = 1. 


H2 АЗ R4 R5 R6 R7 RE R9 R10 R11 R12 R13 R14 R15 0 


0 000000000 0000 D 
New CRC RO A1 R2 R3 R4 RS RE R7 RB R9 R10 R11 R12 R13 R14 R15 


Ri R2 R3 R4 R5 R6 A7 R8 R9 R10 R11 R12 R13 R14 R15 0 


о 000000000000 о о а 
New CRC RO R1 R2 R3 R4 RS R6 H7 RB R9 R10 A11 R12 R13 R14 R15 


data bit 


Figure 9: The process shown in figure 8 translated into a hardware circuit using shift registers and XOR gates. (The boxes 
are stages to a shift register; the shift register is only 16 stages long.) Note that the XOR gate going into R15 is superfluous, 
since Q XOR О is always Q. Note also that in the long-division method, the calculations are done before "bringing down" the 
next zero bit. Similarly here, the XORs are performed before the shift. 


data bit 


Figure 10: The reverse drawing of figure 9: the LSB is on the right instead of on the left. 
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ister. However, after the division is 
complete, the left bit will always be a 
zero, Either it was a zero to begin 
with, or if it was a one, it was XOHed 
with the X" bit of the polynomial. 
which is also a опе, producing a zero. 
Thus, you can XOR with only the 16 
LSBs of the polynomial. In the case 
of the CRC-CCITT polynomial, X'5 + 
X"? + X3 + 1 (1 0001 0000 0010 OOO! 
in binary or | 1021 in hexadecimal). 
you can XOR with O 1021. 

Let the bits of the CRC register be 
RO. R1, up to R15; let the data bits be 
DO up to D7; let the polynomial bits 
be ХО up to X15: and define О = D 
XOR НО, that is. set О equal to the 
current data bit, D, XORed with RO. 
In every case, the LSB is bit O. 

Then, if Q = 1. the division process 
looks like that in figure 6. If Q 2 D 
XOR RO is zero, then the division 
reduces to that in figure 7. But when 
О = |, the new R15 is always 1, and 
you XOR R4 and R11 with X12 and 
X5. which are 1. If О = O, then the 
new R15 is zero and you XOR R4 and 
R11 (and all other Ras) with zero. 

You can combine the two cases as 
shown in figure 8. Turning that pro- 
cess into a circuit using shift registers 
and XOH gates (see figure 9) is 
straightforward. You can also draw the 
circuit so that the LSB (RO) is on the 
right (see figure 10). Both diagrams 
are convenient depending on the kind 
of software algorithm to be derived. 
Note that in hardware the XOR is 
done before the shift because of the 
way flip-flops work. The important 
point is that the new R10 = (old R11) 
XOR (old RO) XOR (new data bit). 


BiT-BY-BIT SOFTWARE 
ALGORITHMS 

When you do the calculations in soft- 
ware. you don't have to do the XOR 
before the shift. The important thing 
in software is to avoid having to deal 
with 17-bit values that don't fit into a 
variable. A software routine also 
doesn't need to use the Q = D XOR 
RO result to drive a gate. You can pro- 
gram the polynomial directly into the 
code as a constant. 

You can now derive a software rou- 
tine based on figure 10 (or figure 9. 
in which the order of storing the bits 
of the CRC is reversed). If you assume 
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that the CRC result is kept in a 16-bit 
integer with R15 (the MSB of the CRC) 
in the high (leftmost) bit position, then 
if Q = 1, you first shift the previous 
CRC to the right as in figure 11. In 
terms of a high-level language. you 
shift the CRC right by one, discarding 
the LSB, and XOR with 0 8408. By 


testing Q first and then doing the shift 
before the XOR, you avoid the need 
for a 17-bit register. Because of the 
way in which the CRC is stored in the 
variable, the XOR is done with O 8408 
rather than O 1021, as you might 
expect. This follows directly from the 

(continued) 


О R15 R14 R13 R12 R1! R10 R9 RA R7 R6 R5 R4 R3 R2 Ri 
and then XOR with: 
0 0 0 1 0 


1 Q0 


to get the new CRC: 


0 0 0 Q 1 


R15 R14 R13 R12 R11 R10 RS R8 R7 R6 R5 R4 R3 R2 A1 RO 
t. Note new R10 = old R11 ХОВ 1 


Figure 11: The diagram for a software routine based on the hardware circuit in figure 10. 
When Q = 1 the new CRC becomes the previous CRC shifted right by one bit position 


and XORed with G(X). 


Listing 1: CCITTC, the CCITT routine for calculating CRCs in C source code. 


/* Straightforward, non-optimized CRC-CCITT routine 2/ 
/* Assumes 16-bit integer variables */ 
/* MSB of integer is MSB of CRC result */ 


Poet He POLY 0x84608 


POLY - 


SLKCRC(but ptr, crcres, count) 
unsigned char *bufptr; 
unsigned int 


int i; 
xcrcres = Û; 
for (i=1; i<=count; 


return (*crcres); 
$ /* end BLKCRC s/ 


bytecrc(bufptr, crcres) 
unsigned char *bufptr; 
unsigned int *crcres; 


unsigned int [,ch,Q; 


ch = (unsigned p *bufptr; 


for (j=1; j<=8; 


++) { / 
d airo ears) ‘cma 


if ( Q == 0x0001) 1 
*crcres= *crcreg»»1: 


жсгсгев= xercres^POLY; 


else 
*crcres- «crcreg»»1; 
ch = ch »»1; 


1021 in bit rev orders/ 


*crcres, count; 


/* for SDLC use OxFFFF »/ 


++i, bufptr++) /* do for whole BLK«/ 
bytecrc(bufptr, crcres) 


/* do CRC for 1 char »/ 


/* get char, to int fmtx«/ 
* do each bit LSB 1st »/ 
/* Q=R@ XOR D / 

* Q is one 

/* shift right one 

/* XOR with number 


/* Q is zero 

/* just shift no XOR 
/* move next data bit 
/* into position 


$ /* end FOR - data bits all done */ 


return (xcrcres); 
$ /* end bytecrc «/ 
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diagram shown in figure 10. Generally 
speaking, if you process data LSB first, 
you-can store the CRC with its MSB in 
the MSB position of the integer variable 

Listing ! contains the implementa- 
tion of a CRC calculation based on the 
CCITT polynomial. CCITT.C provides 
lots of intermediate results, for clari- 
ty rather than performance. This pro- 
gram implements the CCITT/IBM FCS 
calculation in a standard way with one 
exception: initializing the CRC. [Editor's 
note. CCITTC, XMODEMC, SDLC.ASM, 
and XMODEM.ASM for OS9 are avail- 
able in several formats; see tfie insert card after 
раде 368.| 

The purpose, however, is to imple- 
ment the de facto XMODEM stan- 
dard. | found no published XMODEM 
CRC specification as such. What has 
been published is a C program. 


CALCULATING CRCS 


XMODEMC, that does the calcula- 
tions (see listing 2). Apart from using 
the CCITT polynomial, this program 
is not CCITT standard in that data is 
processed MSB first, rather than LSB 
first, and the CRC is initialized to zeros 
rather than to ones. 


CHOICES IN CRC CALCULATION 
AND TRANSMISSION 

A CRC calculated by these methods 
has some very desirable error-detec- 
tion properties, but it is not perfect. 
For example, you can add or delete 
any number of zero bits to or from the 
beginning of the block without affect- 
ing the CRC. (The remainder stays 
zero no matter how many zero bits 
start the block.) Furthermore, since 
the CRC is a cyclic code, any error, 
such as a clock slippage. that deletes 


a bit at the beginning of the block and 
inserts the same bit at the end of the 
block (the last bit of the CRC) will not 
affect the CRC. For these reasons the 
CRCs used by IBM in the SDLC pro- 
tocol and CCITT in the X.25 and 
HDLC protocols specify the following: 


1. All bits of a block are protected 
by the CRC. 

2. The data is sent LSB first. The 
CRC is calculated on bits as they 
are sent. 

3. The CRC is initialized to all ones. 
This allows detection of any 
missed or inserted zero bits at 
the beginning of a block. 
(Missed or inserted ones are still 
detected.) 

4. The one's complement of the 

(continued) 


Listing 2: ХМОРЕМ С, the XMODEM routine for calculating CRCs in C source code. 


/* Sample bit-oriented CRC routine */ 
/* Adapted from YMODEM protocol reference */ 


/* Calculate CRC on a biock of data. 
/* Ptr points to block of characters, count gives size of buffer. x/ 
/* This program returns the CRC with the LSB of the CRC in the 
/* high bit of the result integer. 

/* XMODEM deviates from the CCITT stondard in that it does not use +#/ 
/* the LSB of the data Ist, nor does it initialize the CRC to all x/ 
/* ones as specified by the stondard. 


int colcrc(ptr, count) 
char *ptr; 
int count; 


unsigned int crc; 

int i; 

crc = 0; 

while mp >= ð) | 
i = (int) *ptr++; 
i= j} << 8; 
cre = cre ^ i; 


for (i=@; 1<8; wb, 
if (crc & exaecee) { 
crc = (ere << 1); 


cre = crc ^ 0x1021; 


1 /* endif ж/ 
else 
crc = crc << 1; 


| ] /ж end while x/ 
return (crc & OxFFFF); 
$ /* end calcrc s/ 


/* note not OxFFFF 


/* convert data char to int 
/* shift char to high byte 
/* add current dato to current 


/* remainder modifies only least 
/* sig 8 bits (high byte) of CRC 


/* loop for each bit 

/* test D XOR RO 

/* discard LSB of CRC and 
/* append zero 

/* XOR with low 16 bits 

/* of CCITT polynomial 


/* because CRC is stored LSB ist 


/* polynomial written MSB 1st 


/* discard LSB & append Ô «/ 


/* 16-bit result for whole block s/ 
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Thesingle best way to turn your 
PC-AT into a multi-user system. 


Introducing the Wyse WY-60. 
Now there's a perfectly compatible, 
reliable, economical, Wyse way to get 
multi-user mileage from your PC-AT. 
Wyse WY-60 terminals give you com- 
plete compatibility for your IBM 
Personal Computer AT systems, right 
down to the exact keyboard layout, 
character set and display features. 

The only thing different is how 
much cleaner and more readable your 
information is with the WY-60's high 
resolution and flat, non-glare, 14" tilt/ 
swivel screen. 

Multiple display formats go up 
to 132 columns and 44 lines on one 
screen, to get the most out of 
applications such as Multiplan and 
WordStar. 

And a 512-character downloadable 
soft font is also there when you need 
mathematical symbols or customized 
character sets. 

The adjustable arm is optional, 
and you can choose a green, white or 
amber screen. 

No wonder we ship more terminals 
than anybody but IBM* 

Call toll-free or write, today, for 
more information. Wyse Technology, 
Attn: Marcom Department 60-AT, 3571 
N. First St., San Jose, California 95134. 


Call 1-8300-GET-WYSE 


WYSE 


YOU NEVER REGRET A WYSE DECISION. 


Wyse es а тутый Iradrmark of Wyar Тосно TGV and the СУ” shaped 
design arr trademarks of Wyse Technology. M amd 18M Personal С ter AT 
dre frademarhs of International Business Moclunes Co me. Hitsi s o 


ЕЧ trademark ef Mirr Intrrmations! Ми? t3 а наь trode mark 
Айтаза} Carport, © 1906 Wese Terhmlogy. абара? ГАЙ бетта ord 
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Bit *15 14 13 12 11 "109 8 7 6 5 4 


4 2 1 ш 
A15 R14 R13 R12 R11 R10 R9 RB R7 AG R5 A4 H3 R2 R1 RO 


Figure 12: The contents of the shift register at the beginning of bytewise SDLC 
calculations. 


Bit "15 461 еи OO BH 7 8 8 4*9 2 3 0 


Shit í DO R15 Ri4 R13 R12 R11 R10 R9. AB R7 R6 R5 R4 R3 R2 A1 


RO DO DO 
RO RO 


Figure 13: The contents of the shift register after the first shift. Note that all 
entries in a column are XORed together. 


Bit 165 48 12 "^| "08 8 7 & Б 4B 2 1 Ô 


Shit 1 TO R15 Ri4 A13 R12 All A10 R9 RB A7 R6 AS R4 R3 R2 Ri 
TO TO 


Figure 14: The same as figure 13 but with the abbreviation TO for DO XOR RO. 


Bit 15 14 13 12 1 
Shit4 T3 T2 Tl 


“Оз 8 7 6 5 4 '3 2 1 


TO A15 RI4 RI3 R!2 RI1 R10 R9 RB R7 RE RS 
їз T2 n TO Ta T? Т 


Figure 15: The contents of the shift register after three more right shifts. TO 
represents DO XOR RO, T1 represents D1 XOR R1, and so on. 


Bit 15 14 13 12 1 
Shft5 T4 T3 T2 TN 
TO 


40 8 8 7? 6 > 4 


TO A15 R14 A R12 R1 AIO AY 
я з R Tt mm 
TO 


Figure l6: The contents of the shift register after the fifth shift. 


Bit “15 14 13 12 1 
shits T7 Te T5 T4 T3 


T3 T2 т TO 


Figure 17: The contents of the shift register after the eighth shift. 
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CRC is transmitted rather than 
the CRC itself, This allows detec- 
tion of slippage-type errors. 

5. The CRC is sent LSB first. 

6. The polynomial used is Х! + 
ХӘ + Х5 + 1. 


XMODEMC implements the CRC as 
follows: 


1. Only data bits are included. The 
header character and two block- 
number bytes are not included. 

2. The data is sent LSB first. The 
CRC is calculated on the data 
MSB first. 

3. The CRC is initialized to zeros. 

4. The CRC is not complemented 
before transmission. 

5. The order of transmission is high 
byte of CRC then low byte. Since 
UARTs transmit LSB first, this is 
equivalent to LSB of high byte 
through MSB of high byte, then 
LSB of low byte through MSB of 
low byte. 

6. The polynomial used is Х' + 
XU? + X5 +1. 


The CCITT method is easily imple- 
mented in a chip using shift registers 
and XOR gates, while the XMODEM 
method is not easily realized in hard- 
ware. To check an incoming data 
block, you have two options. You can 
calculate the CRC on ail the protected 
bits only, omitting the CRC bits, and 
compare the calculated value to the 
received value. Or you can calculate 
the CRC on all the protected bits and 
the CRC itself and then compare the 
result to a known constant. If the first 
method is adopted in the CCITT case, 
the ones complement of the calcu- 
lated value must be compared to the 
received CRC. In the XMODEM case, 
the comparison is direct. If the second 
method is adopted, in the XMODEM 
case the known constant is zero, while 
in the CCITT case it is О ЕОВ8. (The 
high bit is on the left. ie. 1.) No one's- 
complementing is required. 


BYTE-ORIENTED SOFTWARE 
IMPLEMENTATIONS 

The next step is to derive routines to 
calculate the CRC a whole byte at a 
time rather than bit by bit. This ap- 
proach was first proposed by Perez. 
Wismer, and Becker. The motivation 
is that an 8-bit microprocessor is not 


CALCULATING CRCS 


limited to single-bit XORs but can do 
them 8 bits at a time. The basic ap- 
proach is to work from the hardware 
diagram (figure 9 or 10) and see what 
the CRC register would look like after 
8 bits have been calculated. 

Bytewise SDLC calculations. In 
figure 10 you can see that you have 
the contents of figure 12 in the shift 
register at the beginning of caicula- 
tions. Then you take the LSB of data. 
DO, and XOR it with RO (DO XOR RO). 
After the right shift, the new R15 is DO 
XOR RO, the new R10 is R11 XOR OO 
XOR RO, and the new R3 is RA XOR 
DO XOR RO (See figure 13). 

The combinations DO XOR HO, D1 
XOR R1, D2 XOR R2, and so оп, oc- 
cur frequently so lets abbreviate 


10 9 


15 14 13 12 11 


* 


А15 A14 R13 R12 R11 RIO R9 R8 
T3 T2 T1 TO 
U? U6 US U4 Тз т т TO 
U7 U6 US U4 


U? 06 US U4 


Figure 18: The same as figure 17 but using the abbreviations given in table 2. 
Line | is CRCHi moved into CRCLo; line 2 is the high nybble of U and the low 
nybble of T: line 3 is the line 2 byte shifted left by 3 bits: and line 4 is U shifted 
right by 4 bits. 


Table 2: Some convenient abbreviations for various 8-bit quantities used in CRC 
calculations in an 8-bit microcomputer environment. 


CRCHi = А15 R14 R12 R11 H10 AŞ R8 


= Ti = D1 CRCLo = A7 R6 R4 R3 R2 R1 RO 
them as TO = DO XOR RO, T1 = D ی‎ E es die ы ie à is 


XOR R1, and so on. Figure 13 can 

now be rewritten as in figure 14. If you y я тА a x = і: р " 
proceed in this fashion for three more 
shifts, you get figure 15. 

To do the XOR on D4, you must use 
the content of the LSB of the shift reg- 
ister, which is now R4 XOR DO XOR 
RO. The result is D4 XOR R4 XOR DO 
XOR RO. or in shorter form. T4 XOR 
TO. The result after the fifth shift is T 
shown in figure l6; after the eighth THE 
shift, in figure 17. THE,QUICK,BROWN,FOX,0123456789 

The tedious part is done. Now you 
want to write a program that will pro- 
duce the same result when you're 
working with a byte of data as you 
would get from the shift register after 5 м 13 2 п 0 9 8 7 6 5 4 3 2 1 0 
eight shifts. The emphasis in this A15 Rid ВІЗ R12 RI! RIO R9 R8 R7 R6 R5 R4 R3 R2 Ri RO 
routine will be on speed. If you make 
it too general-purpose, a different 
choice of polynomial will lead to a 
completely different program. Also, 
for speed, it makes sense to code the 
routine in assembly language. 

When working with 8-bit microcom- 
puters, it is convenient to define the 
8-bit quantities found in table 2. If you 
study figure 17, you will see that the 
combination 


T7 T6 T5 T4 
XOR T3 T2 T1 TO 


Table 3: Some lest cases provided for comparison if you want lo write 
your own routine. 


SDLC 


1826 
44BE 
DF91 


CRC 


14A1 
7D8D 
7DC5 


Figure 19: The contents of the shift register at the beginning of bytewise 
XMODEM calculations. 


10 9 8 7 6 5 4 3 0 


15 14 13 


12 11 


R15 Rid R13 R12 R11! R10 R&S R8 RF R6 RS R4 R3 R2 Ai RO 
D7 06 DS D4 D3 D2 01 DO 


Figure 20: The contents of the shift register after the XOR with the data byte. 


occurs several times. Let's call this 


term U = U7 U6 US U4. If you re- 
write figure 17 with these substitu- 
tions, you get figure 18. 

Further optimizations become ap- 
parent as you write the code. It is con- 
venient to implement the SDLC algo- 


rithm (as in the program SDLC.ASM|) 
because of the built-in check that cal- 
culating a CRC on a "received" block 
provides; that is, the result should 
always be 0 FOB8. 

The innermost loop of SDLC.ASM 


takes only 86 cycles per byte in- 
cluding seven overhead cycles to 
check for end of buffer. If a 2-MHz 
6809 were dedicated to CRC calcula- 
tions, this would result in a through- 

(continued) 
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8 7 6 5 4 3 1 Q0 
ТТ T6 Т5 T4 T3 T2 Ti TO R7 Re RS Ra A3 R2 R1 RO 


15 14 13 12 11 10 9 


Figure 21: The same as figure 20 but with the abbreviations T7 for R15 XOR 
07, T6 for R14 XOR D6, and so on. 


15 14 13 12 11 10 9 8 7 6 5 4 3 1 0 


Т6 T5 T4 T3 T2 T! TO H7 RE RS R4 R3 R2 RI RO TF 
Т? T? 


Figure 22: The contents of the shift register after processing the first data bit and 
performing the left shift. 


15 14 13 12 11 0 8 8 7 6 5 4 3 1 Û 


T3 Т2 T1 TO R7 R6 RS Fa R3 R2 H1 RO T7 T6 Т5 T4 
T7 T6 T5 T4 T7 T6 TS T4 


Figure 23: The contents of the shift register after four shifts. 


15 14 13 12 11 10 9 B 7 6 5 4 3 1 Û 


T2 Ti TO H7 RE RS R4 R3 A2 R1 RO Т7 TE T5 T4 T3 
T6 T5 T4 T3 Т7 Т6 TS Т4 T3 Т7 
T? 


Figure 24: The contents of the shift register after five shifts. 


i2 11 0 9 8 7 1 о 


R4 ЯЗ R2 Al RO Т7 T6 T5 T4 TS T2 T 1 TO 


TO Т? T6 TS T4 [7 T6 T5 Т4 
T4 
T7 T6 T5 T4 T3 T2 Ti TO 


Figure 25: The contents of the shift register after eight shifts. 


Table 4: The same test cases as in table 3 but for XMODEM. 


Text XMODEM CRC 


T 1A71 
THE 1E0A 
THE QUICK, BROWN, FOX, 01234567869 0498 
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put of about 200,000 bps. A bitwise 
algorithm to do the same job takes on 
average 353 cycles per byte and could 
take as many as 385. So the bytewise 
algorithm is about four times faster. 

The test cases in table 3 are pro- 
vided in case you want to write your 
own routine The column labeled 
SDLC results when you initialize the 
CRC with ones (this is the result 
before the ones-complementing], and 
the column labeled CRC results when 
you initialize with zeros. 

XMODEM byte-oriented algo- 
rithms. The XMODEM CRC “spec.” 
such as it is. is shown in listing 2. If 
you repeat the work done for SDLC 
calculations (in figures 12 through 18) 
using listing 2 as a base, you will ob- 
tain the contents of the diagrams in 
figures 19 through 25. The contents 
of the starting CRC are shown in figure 
19. After the XOR with the data byte, 
you get the result shown in figure 20. 
When you abbreviate R15 XOR D7 as 
T7. R14 XOR D6 as Т6, and so on. 
figure 20 becomes figure 21. After 
processing the first data bit and the 
left shift. you get the result shown in 
figure 22: after four shifts. figure 23; 
after five shifts, figure 24; and after 
eight shifts (the final result), figure 25. 
Next, you define the appropriate vari- 
ables such as CRCHi, CRCLo. T, and 
U. and you look for factors. 

An implementation of the XMODEM 
CRC calculations for the 6809 is given 
in the program XMODEM.ASM. The 
test case results using the XMODEM 
algorithm are shown in table 4. 


CONCLUSION 

Once you arrive at the basic idea of 
using the XOR function to implement 
modulo 2 division. it is not difficult to 
apply the CRC algorithms, only 
tedious. As with so many other com- 
munications standards, the options 
and the details provide most of the 
difficulties and confusion. m 
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YSTAT 


statistical software companies in only 3 years? 


LESS BULK: 


B 
Will run from floppy disks 


[ГЕ 

Needs less memory (256К on IBM or 
compatible machines, 64K on CP/M, 400K 
on VAX, or 512K on Apple Macintosh) 


В 
Has fewer than 145 of the commands of 
other manufacturers' packages 


MORE STATISTICS: 


Full screen spreadsheet data editor 
n 
Missing data, arrays, character variables 


= 

Unlimited cases 

a 

Process rectangular, hierarchical, triangular 


files and variable length records 


E 
Relational database management and 
file concatenation 


a 
Character, numeric, and nested sorts 


ij 
Unlimited numeric and character 
transformations 


а 

Interactive or batch 

n 

Read and write text and external files 


fe) 
Subgroup processing in statistical modules 
with SELECT and BY 


ba 

Value labels 

B 

RECODE statements for quick multiple codes 


E 

Scatterplots, contours, histograms, stem- 
апд-Іваї, boxplots, bar charts, quantile, 
probability plots 


m 

Basic statistics, frequencies, T-tests 

I" 

Multi-way crosstabs with log-linear modeling, 
association coefficients, PRE statistics, 
asymptotic standard errors 

|= 

Pairwise:listwise missing value correlation, 


SSCP, covariance, Spearman, Gamma, 
Kendall Tau, Euclidean distances 


Ei 

Linear, polynomial, multiple, stepwise, 
weighted regression 

a 

Extended regression diagnostics 


ү] 
Muitivariate general linear model 


LESS BULK 


MORE STATISTICS! 


How has SYSTAT become one of the largest 


m= 

Multi-way ANOVA, ANOCOVA, MANOVA, 
repeated measures, unbalanced designs, 
post-hoc tests 


Е 
Principal components with rotations 
and scores 


Е 
Multidimensional scaling 


3 
Multiple and canonical discriminant analysis, 
Bayesian classification 


Canonical correlation 


ы 

Cluster analysis (hierarchical, single, 
average, complete median, centroid 
linkage, k-means, cases, variables) 


т 

Nonparametric statistics (sign, Runs, 
Wilcoxon, Kruskal-Wallis, Friedman two-way 
ANOVA, Mann-Whitney U, Kolmogorov- 
Smirnov, Lilliefors, Kendall coefficient of 
concordance) 


Ej 

Time Series (smoothing, seasonal and 
nonseasonal ARIMA, ACF, PACF, Cross- 
correlation function, transformations, 
forecasting, Fourier analysis) 


е 

Nonlinear estimation (non-linear regression, 
least absolute values regression, logit, probit, 
maximum likelihood estimation, iteratively 
reweighted least squares) 


B 

Supplements include: Logit (multinomial 
logit), Probit (probit analysis), Testat (classi- 
cal and Rasch model tesi analysis), Report 
(formatter for SYSTAT files), Transfer (dBase, 
Lolus, GAUSS, STATA, SPSS direct lile 
transfer) 


SYSTAT operates on the following machines: 
IBM-PC.XT'AT," Apple IIl," Apple Macin- 
tosh, Kaypro,” HP 150," HP 8000," DEC 
Hainbow," VAX," Alpha Micro," MS-DOS,” 
СРМ" and UNIX." 


Single copy price: 
$595 USA and Canada / $695 Foreign 
Site licenses and quantity prices available 


Call or write for additional information 


SYSTAT, Inc. 
2902 Central Streel 
Evanston, IL 60201 


312 864.5670 


SYSTAT 


The system for statistics 


Inquiry 338 for End-Users. Inquiry 339 for DEALERS ONLY. 
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IBM PC 


Read more about the extraordinary success 
of SYSTAT in So You've Got a Great Idea. 
by Steve Filfar (Addison Wesley, 1986). 
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MICRO CAP and MICRO LOGIC 
рот your engi 
not in line. 


How many long unproductive hours 
have you spent “in line” for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here's how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP Il lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 
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“Typical MICROCAP Transient Analysis” 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 


E NEXT! 
COMPUTER c 
коом jl „7 


Typical MICROLOGIC Diagram” 


Reviewers Love 


These Solutions 


Regarding MICROCAP . . . “А highly 
recommended analog design program" 
(PC Tech Journal 3/84). "A valuable too 
for circuit designers" (Personal Softwar 
Magazine 11/83). 

Regarding MICROLOGIC ... "An effi- 
cient design system that does what it is 
supposed to do at a reasonable price" 
(Byte 4/84). 


MICROCAP and MICROLCGAOIC arc 
available for the Apple I (64K), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are available for $75. 

MICROCAP II is available for the 
Macintosh, JBM PC (256k), and HP-15t 
systems and is priced at $895. Demo 
versions аге available for ОП, 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 5. Wolfe Road, Dept. В 
Sunnyvale, CA 94087 


(408) 738-4387 inquiry 325 


P-PROGGRAMMING 


[IN STGHT 


DREAKING OUT 


BY EDWARD BATUTIS 


This routine enables a breakpoint 
in the PC-DOS DEBUG program 


MOST DEBUGGERS have a "break 
out" switch that allows you to jump 
into the debugger regardless of what 
your computer is doing. Unfortu- 
nately, the DEBUG program provided 
with IBM PC-DOS does not have this 
feature. | have designed a program 
called BREAKPT (short for breakpoint) 
that gives PC-DOS DEBUG this capa- 
bility (see listings 1 and 2). [Editor's note: 
BREAKPT.ASM and BRKPTCOM.BAS 
are available in a variety of formats: see the 
insert card following page 368.| 


How BREAKPT WORKS 
BREAKPT is a memory-resident pro- 
gram that you need to run just once 
after booting your computer. It 
searches for a specific set of key- 
strokes. When it finds them, the pro- 
gram executes the breakpoint inter- 
rupt (interrupt 3). If DEBUG is running, 
BREAKPT prints out the registers, 
shows the next instruction, and waits 
for a command. 

BREAKPT intercepts the keyboard 
interrupt (interrupt 9), which is in- 
voked every time you strike a key. The 
program examines the keyboard flags 
in the ROM BIOS data area. The first 
flag. at segment 40H (hexadecimal). 
byte 17H, shows what Shift and Con- 
trol keys are currently depressed. If 
the flags indicate that the Control key 


and both Shift keys are depressed si- 
multaneously, BREAKPT sets the 
microprocessor's trap flag (bit 8) to 1. 
This initiates the execution of inter- 
rupt 3 (the breakpoint interrupt) via 
interrupt 1 (single step). 

For example, you install BREAKPT 
by entering the command BREAKPT 
at the DOS prompt. If you want to ex- 
plore the inner workings of 
BASICA COM, you load DEBUG and 


BASICA.COM with the command DE- 
BUG BASICA.COM. Then you start 
BASICA with the go, or g. command. 
At this point. BASICA is in a loop 
waiting for a keyboard entry. If you 
hold down the Control, left Shift, and 
right Shift keys and then release them. 

(continued) 
Edward Batutis is a systems analyst for LFP 
Systems Inc. (4600 Marriott Dr., Suite 400, 
Raleigh, NC 27612). 


Listing 1: Assembly language source code for BREAKPT. 


; BREAKPT 


combination is pressed. 


Copyright 1985, Edward Botutis 
; Invokes the breakpoint interrupt when Ctri-Shift-Shift 


: Assembled with the IBM Macro Assembler Verelon 1.00 


cseg segment para 
org 
breokpt proc 
jmp instol | 
copyright db 
old_int9_vector label 


old, int9 offs dw ? 
old int9 seg dw ? 


assume са: свед, йв: свед 
18@h 


dword 


public ‘code’ 


*BREAKPT (c) Copyright 1985,’ 
db " Edward J. 


Batutis’ ,@1ah 
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BREAKING OUT 


new. int9: 


; call old keyboard routine by simulating an int 


pushf 

call cs:old_int9_vector 

push es ; save registers 

push ax 

push bx 

mov ox,48h ; look at keyboard flagi in 

mov 08 ,ах ; ROM BIOS data area 

mov bx, 17h 

mov al,es:[bx] 

and al ,@7h ; mask off everything but lowest 
; three bite 

emp al,7 ; are Ctri-Shift-Shift depressed? 

]ne quit ; no, quit 


; turn on the trap flag 


pop bx ; restore registers 

pop ax 

pop es 

push ax ; save register 

push f ; get flogs into ax 

pop ax 

or ax, 0100h ; set trop flag on 

push ax ; put new flags back 

popf 

pop ах ; restore ax 

nop . ; wait one instruction 

lret ; debug is invoked at this instruction 
quit: 

pop bx ; restore registere when 

pop ax > quitting 

pop as 
done: 

iret 


ENO_OF_RESIDENT_CODE LABEL BYTE 
banner db °ВКЕАКРТ installed.',10,135,'$' 
[nstali: 


; get Interrupt vector for 
; keyboard Interrupt 


mov ah, 35h ; get interrupt vector function 

mov al,9 ; get Interrupt 9 

Int 21h 

cmp bx,offset new int9 ; are we olready instal|ed? 
Je no, Install! ; yas, just exit 

mov old_int9_offs,bx « save old keyboord Interrupt 
mov old .int9 вед, ез ; address 

mov dx,offset banner ; print banner 

mov ah,9 ; print string function 

int 2th 


; wet keyboard interrupt 
; to point to new int9 
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ASYSTA NT Scientific software. 
Flexible menu-driven 
environment gets you up 
and running - fast. 


Fully integrated analysis, 
graphics, and processing 
functions operate directly 
on large datasets. 


Unique features give you 
flexibility not found in most 
menu-driven packages. 


Acquired data is immediately Slices хв 
available for analysis жк: 
and graphics. You never A UL 


have to shuffle programs. 


A single keystroke lets you 
import data from spreadsheet—7 
and other data file formats. 


The PC software of choice when you 


don't want to program. 

Now get the power of widely acclaimed ASYST " 
Scientific Software in a stand-alone menu-driven 
package: ASYSTANT Ready-to-Run Scientific 
Software." Easy to learn and use whatever your com- 
puter background, ASYSTANT is a fully integrated 
analysis and graphics package. It's versatile, too. 
Unlike other menu-driven products, ASYSTANT 
gives you an extensive feature set and macro capabil- 
ity to tackle your toughest applications. 

Built-in functions include FFT, smoothing, inte- 
gration, differentiation, curve fitting, statistics, dif- 
ferential equations, and matrix and polynomial 
operations. And all analysis functions are fully linked 
to powerful graphics capabilities, including axono- 
metric and contour plotting. ASYSTANT menu- 
driven scientific software - just $495. 

Optional data acquisition with ASYSTANT +. 
Get all the features of the ASYSTANT package, pius 


Inquiry 214 


} 
| ran COMPLEX BOR AT, 21 1 


Lets you interact visually 

with your data. Just scroll, 
/ select curve segments, and 

watch your results appear. 


— On-line help is always 
available by typing “?”. 


г Gives you more power 
for the price than any other 
software for the IBM PC. 


ЧМТ" 


Presentation-quality 
scientific graphics easily 
output to plotters. 


one-touch data acquisition, with ASYSTANT +. 
No extensive prompt lists. No tedious set-up. Just 
choose the “metaphor” of the collection instrument 
you wish to simulate— such as XY or strip chart 
recorder, data logger, or signal averager — and you're 
ready to go. Only $895. 

Free technical support. 60 days of free technical 
support help you design, set up, and fine-tune the 
perfect system. It's your guarantee of trouble-free 
operation. 


30-Day No-Risk Offer. 
CALL 1-800-348-0033 


In New York state, (212) 702-3241. 


Macmillan Software Co. 


An affiliate of Macmillan Publishing Company 
630 Third Avenue, New York, NY 10017 


ASYSTANT Ready-to-Run Scientific Software and ASYST arc trademarks of Macmillan Software Co. 
ASY ST'and ASYSTANT were developed by Adaptable Laboratory Software, RO. Box 1448, Rochester, NY 14648 
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BREAKING OUT 


mov oh, 25h ; set Interrupt function 
mov 91,9 ; set interrupt 9 
mov dx,offset new_Int9 ; point to new routine 
int 21h 
: terminate, but stoy 
; partially resident 
; point to last byte of resident 
; routines«1 
mov dx,offset END. OF. RESIDENT, CODE +1 
[nt 27h 
no, install: 
int 20h ; don't install, Just exit 


breakpt endp 


cseg ends 
end breakpt 


Listing 2: The BASIC program that creates BREAKPTCOM. 


100 "КОМ THIS PROGRAM (BRKPTCOM.BAS) TO CREATE breakpt.com 
110 PRINT "Creating breakpt.com" 
120 OUTFILE$»"breakpt.com'"- 
140 DATA &hEB, &h74, &h90, &h42, &h52, &h45, &h41, &h4B, &h50, &h54 
150 DATA &h20, &h28, £h63, &h29, &h20, &h43, &h6F, &kh70, &h79, &h72 
160 DATA &h69, £h67, &h68, &h74, &h20, £h31, &h39, &h38, &h35, ЕҺ2С 
170 DATA kh20, &h45, £h64, &h77, &h61, &һ72, &h64, &h20, &Һ4А, &h2E | 
180 DATA &h20, &h42, &h61, &h74, &h75, &h74, &h659, &h73, &Һ1А‚, &ҺО@ | 
190 DATA &hOO, £hOO0, £hOO0, &h9C, £h2E, &hFF, &hIE, &h31, &hO1, &hO6 
200 DATA &h50, &h53, &hB8, &h40, &h60, &hBE, &hCO, &hBB, &hi7, kho0 
210 DATA kh26, &hBA, &h07, &h24, &hO7, &h3C, &h07, &h75, &hOE, ЕҺ5В 
| 220 DATA &h58, &h07, &h50, &h9C, &h58, £hOD, &hOO, khO!, &h50, £&h9D 
230 DATA &h58, &h90, &hCF, &h5B, &h58, &hO7, &hCF, &h42, &h52, &h45 
240 DATA &h41, &h4B, &h50, &h54, &h20, &h59, &£hG6E, &h73, &h74, &h61 
250 DATA &h6C, &h6C, &h65, &h64, &h2E, &hOA, &hOD, &h24, &hB4, &h35 
260 DATA &hBO, &hO9, &hCO, &h21, &h81, &hFB, &h35, &hO1, &h74, &h1D 
278 DATA &h89, &h1E, &h31, &hO1, &Һ8С, h06, &h33, &hO1, £hBA, &h61 
280 DATA &h01, &hB4, &h09, &hCO, &h21, &hB4, &h25, £hBO, &hO9, £hBA 
| 290 DATA &h35, &Һ@1, &hCD, &h21, &ҺВА, &h62, &hO1, £hCD, £h27, &hCD 
300 DATA £h20 
310 TOTAL» 161 
320 OPEN OUTFILE$ AS #1 LEN=1 
330 FIELD #1,1 AS A$ 
340 FOR I=1 TO TOTAL 
350 READ A 
350 LSET A$2CHR$(A) 
370 PUT 1 
380 NEXT 
| 398 CLOSE 
400 PRINT"Done." 
4180 END 


Table 1: An example of the register-content display produced by BREAKPT. 


АХ = 3920 ВХ =3160 CX20324 DX20078 SP=FFDA BP«FFEE 81 = 0000 Di =000F 
08а 3160 ES=48CE 55 =48СЕ С5 ж 436Е IP&1D31 NV UP El PL ZA АС РЕ NC 
435Е:1031 CF IRET 
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Powerful Statistics, Sophisticated Graphics 
In One Complete Software System 


STATGRAPHICS from STSC is simply 
the most complete and powerful statis- 
tical software available for your PC. 
STATGRAPHICS integrates powerful 
statistics with high-resolution color 
graphics—in one single software 
system—to give you an extraordinarily 
powerful analytical environment. 


“TSTAT GRAPHICS] is unusually 


complete as software systems go 
in terms of statistical capabilities." 
(PC Week) 


With more than 250 statistical and math- 
ematical procedures, STATGRAPHICS 
offers you the power and precision of 
mainframe software—right on your PC. 
All the tools you need for comprehensive 
statistical analysis: ANOVA, complete 
regression analysis, experimental design, 
quality control procedures, multivariate 
techniques, nonparametric methods, and 
extensive forecasting and time series 
analysis, including Box-Jenkins. 


“fye found STATGRAPHICS to be 
one of the most complete and 
easy-to-use statistics programs 


that І have come across." 
{Whole Earth Software Catalog) 


All this statistical power is even 

more valuable with STATGRAPHICS' 
unique interactive environment. 
STATGRAPHICS is completely menu- 
driven so you can get into your 
statistical analysis work quickly and 
be productive right from the start. You 
can easily go back and forth between 
your numerical and graphical analysis— 
change variables as many times as you 
want— and see the effect immediately. 


You can also enter and access data easily. 
STATGRAPHICS has a full-screen data 
editor and interfaces with standard ASCII 
files, Lotus? 1-2-3° and Symphony? work- 
sheets, and dBASE? files. 


STATGRAPHICS—the best overall choice! 


PTT 
STATGRAPHICS 


Date complied as of April 1986 


“Verdict: [STATGRAPHICS is] a 
model PC software system which 
will set standards for PC statistical 
software." (PC User Magazine) 


STATGRAPHICS offers you a wide variety 
of graphics capabilities to help you 
visually analyze your data—more options 
and more sophistication than any other 
PC statistical software. Included are 
histograms, two- and three-dimensional 
line and surface plots, scatter plots, time 
sequence plots, quality control charts, 

as well as bar and pie charts. 
STATGRAPHICS supports a wide range 
of graphics boards, printers, and plotters. 


For the most complete, advanced statis- 
tical graphics software system available, 
order STATGRAPHICS today. To order, 
contact your local dealer. If they don't 
have it, tell them to call STSC toll-free. 


(800) 592-0050 
In Maryland or Canada call (301) 884-5123. 


E ; SC Inquiry 330 


Available nationally through Softsel and distributors 
worldwide. Dealer inquiries welcome. 


"international prices slightly higher. STATGRAPHICS, 

SAS, and dBASE ore registered trademarks of Statistical 
Grophics Corporation, SAS Institute ine., and Ashion-Tote, 
respectively. Lotus, 1-2-3, and Symphony ore registered 
Irodemorks af Lotus Development Corp. PLUS"WARE and 
SP35/PC--* gra trademarks of ST&C, inc. and SPSS Ime., 
respectivaly. 


A PLUS * WARE" PRODUCT 


The ultirnate time savin 
Input device for IBM 


KEYPORT 60 


60 Programmable 
Function Keys! 


Polytel's programmable muitifunction 
keypad, the KEYPORT 60, Is your X 
to one-finger pushbutton i 


* Every key fully programmable 


+ Label the keys so you never forget 
which key does what 


ж сеа! for entering repetitive 
commands with a single touch 


* fo need to memorize hard-to- 
remember command sequences 


* Includes ready-to-qo templates for 
DOS, WordStar, Lotus 1-2-5, and BASIC 


* Runs on IBM FC, AT, AT, and 
compatibles 

ж Connects to game port —ieaves your 
other ports free 

* Does not interfere with normal 
operation of regular keyboard. 

* 60-day money back quarantee— 
no risk tO you. 


ж ж X ж Price—$1539 x ж ж ж 
(add $6 shipping for each Keyport) 


— SPECIAL OFFER — 
Game port included! 
A $45 value! 


To order, call Polytel at 
1-800-245-6655 
In California, call 1-408-730-1347 


Or send $145 check or money order to 


Polytel Computer Products Corp. 
1250 Oakmead Parkway, Suite 310 
Sunnyvale, California 93086 


In the ОК and Scandinavia, contact 


Electrone Ltd. 


Haywood House, High Street 
Pinner, Middlesex HAS 5QA 
Tel: 01-229-2455 


Am mem 
= c9 


VISA, MasterCard & American Express 
cheerfully accepted! 
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BREAKING OUT 


Segment Ofisel 
40H 17H 


Meaning 


Ins active 

No meaning 
No meaning 
No meaning 


40H 18H 
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you will see a display that resembles 
the one in table 1. 

The instruction displayed at the end 
of the table, IRET, is the last instruc- 
tion in the BREAKFT routine itself. 
The contents of the registers will vary 
depending on exactly where the pro- 
gram is when you press Control-Shift- 
Shift and depending on where 
DEBUG is loaded in memory. 

If you use the DEBUG trace com- 
mand, t, you will see the instruction 
immediately following the one you in- 
terrupted. If you use the go com- 
mand, с. you will return to BASICA, 

To explore a particular feature of 
BASICA, you can write a program that 
puts the interpreter in a loop and then 
break out of it with Control-Shift-Shift. 
For example, breaking out during the 
program 


10 a=1.0*1.0:goto 10 


will probably put you somewhere in 
(or near) the floating-point multiplica- 
tion routine. 

You can also use BREAKPT if you 
are debugging a program and it gets 
away from you. For example, if you set 
a DEBUG breakpoint in the wrong 
place, or if the program does some- 
thing unexpected and does not ex- 
ecute the breakpoint you've set, you 
can often save yourself by pressing 
Control-Shift-Shift. 

You must be careful not to press 
Control-Shift-Shift when DEBUG is not 


Table 2: The meanings of the various bits in the keyboard flags. 


Right Shift depressed 
Left Shift depressed 
Ctr depressed 

Alt depressed 

Scroll Lock toggled 
Num Lock toggled 
Caps Lock toggled 


Suspend key toggled 

Scroll Lock depressed 
Num Lock depressed 
Caps Lock depressed 
Ins depressed 


loaded. Also, DEBUG is not very good 
at debugging programs that make a 
lot of calls to DOS because DEBUG 
itself uses DOS. If DEBUG is called 
during certain DOS interrupts, you 
normally won't be able to return to 
the original calling program. it's also 
important to keep in mind that the 
breakpoint interrupt won't execute if 
the interrupts within DEBUG are dis- 
abled. DEBUG vill be invoked when 
they become enabled. For this 
reason, you don't always break out 
where you think you should. 


MODIFICATIONS 

The default condition when DEBUG 
starts up is for the interrupts to be 
turned off. If you want to turn them 
on before starting the program you 
want to debug. enter the following 
DEBUG commands: r f then ei. If you 
want to change the keystrokes that in- 
voke BREAKPT, see table 2, which 
contains a list of the meanings of each 
bit in the keyboard flags. 

You can alter BREAKPT quickly and 
easily by using the assemble com- 
mand in DEBUG or by altering and as- 
sembling the source code using the 
IBM Macro Assembler. You mask the 
bits that you don't want to check 
using the and instruction. and then 
you test to see if the proper bits are 
turned on with the cmp (compare) in- 
struction. (BREAKPT is compatible 
with SideKick if loaded after it.) m 


The € for Microcom 


ı# PC-DOS, MS-DOS, CP/M-86, Macintosh, Amiga, Apple II, CP/M-80, Radio Shack, 
Commodore, XENIX, ROM, and Cross Development systems 


Manx Aztec C86 
"A compiler that has many strengths .. . quite valuable 
for serious work" 

Computer Language review, February 1985 
Great Code: Manx Aztec C86 generates fast executing 
compact code. The benchmark results below are from a 
study conducted by Manx. The Dhrystone benchmark 
(CACM 10/84 27:10 p1018) measures performance for a 
systems software instruction mix. The results are with- 
out register variables. With register varlables, Manx, 
Microsoft, and Mark Williams run proportionately faster, 
Lattice and Computer Innovations show no improve- 
ment. 


Execution Code Compile’ 
Time Size 


Dhrystone Benchmark 
Manx Aztec C86 3.3 34 secs 
34 secs 


Microsoft C 3.0 
Optimized C86 2.205 53 secs 


55 secs 
89 secs 


Mark Williams 2.0 
Lattice 2.14 


Great Features: Manx Aztec C86 is bundled with a powerful 
array of well documented productivity tools, library routines 
and features. 


Optimized C compiler Symbolic Debugger 
AS86 Macro Assembler LN86 Overlay Linker 
R0186/80286 Support Librarian 

8087/80287 Sensing Lib Profiler 

Extensive UNIX Library DOS, Screen, & Graphics Lib 
Large Memory Model Intel Object Option 

Z (vi) Source Editor < CP/M-86 Library < 

ROM Support Package с INTEL HEX Utility < 
Library Source Code < Mixed memory models << 
MAKE, DIFF and CREP с Source Debugger < 

One year of updates < CP/M-85 Library < 


Manx offers two commercial development systems, 
Aztec C86-c and Aztec C86-d. Items marked -c are 


special fealures of the Aztec CB6-c system. 

Aztec C86-c Commercial System $499 
Aztec C86-d Developer's System $299 
Aztec C86-p Personal System $199 
Aztec C86-a Apprentice System $49 


All systems are upgradable by paying the difference 
in price plus S10. 
Third Party Software: There are a number of high qual- 
ity support packages for Manx Aztec CRG for screen 
management, graphics, database management, and soft- 
ware development. 


C-tree $395 Greenleaf $185 
PHACT $250 PC-lint $98 

HALO $250 Amber Windows $59 
PRE-C $395 Windows for C $195 
WindScreen $149 FirsTime $295 
SunScreen $99 C Util Lib $185 
PANEL $295 Plink-86 $395 
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Manx Aztec C68k 
"Library handling is very flexible documentation is 
excellent ... the shell a pleasure to work in ... blows 


away the competition for pure compile speed ... an ex: 


cellent effort.” 

Computer Language review, April 1985 
Aztec C68k is the most widely used commercial C com- 
piler for the Macintosh. Its quality, performance, and 
completeness place Manx Aztec C68k in a position be- 
yond comparison, {1 is available in several upgradable 
versions, 


Optimized C Creates Clickable Applications 
Macro Assembler Mouse Enhanced SHELL 
Overlay Linker Easy Access to Mac Toolbox 
Resource Compiler — UNIX Library Functions 
Debuggers Terminal Emulator (Source) 
Librarian Clear Detailed Documentation 
Source Edilor C-Stuff Library 

MacRam Disk -c UniTools (vi,makediff,grep) < 
Library Source « One Year of Updates -c 


Items marked -c are available only in the Manx Aztec 
C86-c system. Other features are in both the Aztec C86-d 
and Aztec C86-c systems. 


Aztec C68k-c Commercial System $499 
Aztec C68d-d Developer's System $299 


Aztec C68k-p Personal System $199 
C-tree database (source) $399 
AMIGA, CP/M-68k, 68k UNIX call 
Manx Aztec C65 


"The AZTEC C system is one of the finest software 
packages f have seen" 
NIBBLE review, July 1984 


À vast amount of business, consumer, and educational 
software is implemented їп Manx Aztec C65. The quality 
and comprehensiveness of this system is competitive 
with 16 bit C systems. The system includes a full optim- 
ized C compiler, 6502 assembler, linkage editor, UNIX 
library, screen and graphics libraries, shell, and much 
more. The Apple 11 version runs under DOS 3.3, and 
ProDOS, Cross versions are available. 

The Aztec C65-c/128 Commodore system runs under 
the C128 CPYM environment and generates programs for 
the C64, C128, and CP/M environments, Call for prices 
and availability of Apprentice, Personal and Developer 
versions for the Commodore 64 and 128 machines. 


Aztec C65-c ProDOS & DOS 3.3 $399 


Aztec C65-d Apple DOS 3.3 $199 
Aztec C65-p Apple Personal system $99 
Aztec C65-a for learning C $49 


Aztec C65-c/128 C64, C128, CP/M $399 


Distribution of Manx Aztec C 

[n the USA, Manx Software Systems is the sole and ex- 
clusive distributor of Aztec C. Any telephone or mail 
order sales other than through Manx are unauthorized. 


Manx Cross Development System: 
i 


Cross istae programs are edited. mains assem- 
bled, and linked on one machine (the HOST) and trans- 
ferred to another machine (the TARGET) for execution. 
This method is useful where the target machine is slower 
or more limited than the HOST, Manx cross compilers 
are used heavily to develop software for business, 
consumer, scientific, industrial, research, and education- 
al applications. 


HOSTS: VAX UNIX ($3000), PDP-11 UNIX ($2000), MS- 
DOS ($750), CPIM ($750. MACINTOSH (5750), 
CP/M-68k ($750), XENIX (5750). 


TARGETS: MS-DOS, CPYM-86, Macintosh, CP/M-GBk, 
CP/M-80, TRS-80 3 & 4, Apple П, Commodore C64, 
8086/80x86 ROM, 68xxx ROM, 80830/5085/280 КОМ, 
65xx ROM. 

The first TARGET is included in the price of the HOST 
system. Additional TARGETS are $300 to $500 (non 
VAX) or $1000 (VAX). 

Call Manx for information on cross development to the 
68000, 65816, Amiga, C128, CP/M-68K, VRTX, and 
others. 
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Manx Aztec CII 
“Гое had a lot of experience with different C compilers. 
but the Aztec САО Compiler and Professional Devefup- 
ment System is the best Гое seen.” 

80-Micro, December, 1984, John B. Harrell Ill 


Aztec C II-c (CP/M & ROM) $349 
Aztec C IT-d (CP/M) $199 
C-tree database (source) $399 
Aztec C80-c (TRS-80 3 & 4) $299 
Aztec C80-d (TRS-80 3 & 4) $199 
How To Become an Aztec C User 


То become an Aztec C user call 1-800-221-0440 or call 
1-800-832-9273 {800-ТЕС WARE). In NJ or outside the 
USA call 201-530-7997. Orders can also be telexed to 
49958]2. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 lo qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, NJ 07701. 


How To Get More Information 

To get more information on Manx Aztec C and related 
products, call 1-800-221-0440, or 201-530-7997, or write 
to Manx Software Systems. 


30 Day Guarantee 

Any Manx Aztec C development system can be return- 
ed within 30 days for a refund if it fails to meet your 
needs, The only restrictions are that the original pur- 
chase must be directly from Manx, shipped within the 
USA, and the package must be in resalahle condition. 
Returned items must be received by Manx within 30 
days. A small restocking fee may be required. 


Discounts 
There are special discounts available to professors, 

students, and consultants. A discount is also available on 

a "trade in" basis for users of competing systems. Call for 

information. 
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To order or for information call: 


800-221-0440 
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The best bet. ag 
If you're betting your 
future on a 32-bit micro- 
processor-based system, 
you'd rather bet a winner. 
Today, the clear winner is 
the MC68020 microprocessor. 
It's faster. It's fully supported 

in hardware and software. 
It's backed by what others have 
called, “The strongest support 
team in the business.’ And, 
we're delivering production 
quantities. Now. 

In fact, last year Motorola 
shipped over 50,000 units 
and this year we expect to ship 
more than a quarter of a 
million MC68020s. 


Software support. Now. 

When you choose the 
MC68020, you get the largest 
body of software available for 
32-bit microprocessor-based 
machines. Operating systems. 
Languages. Tools and utilities. 
Host independent development 
systems. And, of course, appli- 
cations. In fact, 80% of the 
microprocessor-based system 
designs running UNIX" OSs are 


based on M68000 Family chips. 


The fastest just got faster. 

At 25 MHz, the latest ver- 
sion of the MC68020 and its 
earlier 20 MHz version remain 


The MC68020 


the fastest general-purpose 
processors on the market today. 
And fully compatible. But 
speed alone isn't the answer. 
And for the generation beyond 
the MC68020, we're com- 
mitted to higher рсете 
devices while maintainin 
M68000 Family software s 


Chips, boards or boxes. 

Motorola is with you at 
every level. As the worlds 
leader in VMEbus products, 
supplying MC68020-based 
VMEmodule™ and VMEsystem™ 
products, we can work with 
your development team at vir- 
tually every level, including 
technical training. 


Betting the winner. 

Theres а lot of 32-bit 
talk in the press. Sampling 
quantities, blue sky and 

vaporware are fine, but 
maybe youd rather not bet 
your company on them. 
When youre planning to 
build the kind of leading-edge 
systems that win in the market- 
place, Motorola offers you 
speed to market, aggressive 
pricing and the strength of a 
fully-realized 32-bit environment. 
If you're an executive 
evaluating microprocessors, 
software and support, call us 
at 1-800-521-6274. We'll arrange 
a one-on-one management- 
level meeting. Fast. And we'll 
show you why a better micro- 
processor, coupled with here- 
and-now volume production, 
software and support, adds 
up to a winning combination. 


UNIX is a registered trademark of AT&T 
Concurrent DOS and GEMDOS is 

a trademark of Digital Research Inc. 
VERSAdos is a registered trademark 

of Motorola Inc. 

VRTX is a registered trademark of Hunter 
& Ready, Inc. 

RTUX is a trademark of Emerge Systems 
ADA is a trademark of the Department 
of Defense 

VMEmodule and VMEsystem are 
trademarks of Motorola Inc. 


(My MOTOROLA 


Microprocessor Development 
Dreams Come True! 


On-Line Help menus, 
Command Glossary, 
and Word List. 


Windows can be used 

to view source files, _ 
previous traces, 

and more. 


Symbol translation 
or source code —————______I 
line display. 


Screen displays scroll off {ў 
into history buffer - a 
can be viewed later. ^ 


_ Pop-up Mode 
7 Selection panel 
called by soft key. 


Disassembly of code 

^ in memory can be 
^ compared with trace in 
adjacent window. 


_~ Symbolic debug 
Е ш register display. 


Context sensitive 
prompt line. 


NEW Оп аЬ II": FOUR INSTRUMENTS IN ONE! 


Here are all the development 
tools you ever dreamed of integrated 
into one PC-controlled system: 

e An Advanced 48-Channel Bus 
State Analyzer 

e An 8/16-Bit Universal Emulator 

e A Built-In EPROM Programmer 

è An Input Sumulus Generator 


The synergy of these instru- 
ments that were designed together 
to work eee saves you time and 
money. All UniLab II commands 
and menus are seamlessly integrated 
into a single, super-efficient working 
environment. 


ACTION COUPON 
Send me info on UniLab II and 
your No-Risk 10-Day Evaluation! 


Name: Title: 
Company: 

Address: 

Cily: 

State/ZIP: 

Tel.: Ext. 


UniLab II” 
Universal Development Laboratory 


Orion Instruments, Inc. 


RION 


702 Marshall Street 
Redwood City, California 94063 
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An Integrated Software 
Environment, too! 

Imagine being able to split your 
screen and look at real-time program 
traces and the source code that pro- 
duced them at the same time! Then 
go to the On-Line Help or pop-up 
Mode Panels instantly. 

If you see something on a trace 
that doesn't look like last time, you 
can hold it in one window while 
you scroll back through your pre- 
vious displays. 

If you set a breakpoint and 
single-step you can then go back to 
using the analyzer without missin 
a beat. You can even execute a DOS 
batch file from UniLab to edit, as- 
semble, and link, then automatically 
load the new program and symbol 
table. UniLab uses the full power of 
the PC. 


Find bugs fast with 
Hardware-assisted 
Debugging 


The traditional way to look for 
bugs is to single-step through sus- 
pect parts of the code until you catch 
it in the act. This requires a lot of 
guessing and wasted time. 

With UniLab's built-in analyzer 
you eliminate the guesswork. Just de- 
scribe the bug symptom as a trigger, 
and let the UniLab hardware search 


for it as your program runs in rea] 
time. UniLab will show vou a trace 
of the program steps leading up to 
the symptom, almost like magic. 


A friendly user interface 


UniLab lets you use commands 
or menus — or a mixture of both. Àn 
on-line manual, soft-key help screens, 
a glossary of commands and their 
parameters, with full-screen writeups 
are also at the ready. 


Reconfigure for any 8 or 
16-bit processor in seconds 


Thanks to our unique approach 
to emulation, changes between pro- 
cessor types require only cable and 
diskette changes. At last count, we 
specifically support over 120 micro- 
processors. 

Bonus! The built-in EPROM 
Programmer and Stimulus Genera- 
tor are simply icing on the cake. 


Affordable capability 


How much does all this superior 
capability cost? A lot less than our 
less able competitors, and probably 
a lot less than you expect. Our pro- 
ducts are sold with a Money Back 
Guarantee, and our crack team of 
Applications Engineers is standing by 
if you need help. Get the full story 
on the amazing UniLab II and how it 
can liberate your development pro- 
jects, today. 


CALL TOLL FREE: 1-800-245-8500 
In California (415) 361-8883 
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ILLUSTRATED BY PHILIPPE WEISBECKER 


BY STEPHEN C. PERRY 


KEYED FILE 


ACCESS 


IN BASIC 


\WEISBECKER 


These routines 
provide efficient access 
to data files 


or both beginning and 
experienced BASIC pro- 
grammers, maintaining data 
on disk files can be a chal- 
lenging aspect of programming. For 
beginners, it's often a question of how 
to do it; for the more experienced, it's 
a matter of how to do it most efficient- 


ly. Either way programmers are 
limited by the file operations available 
in BASIC. 

Most versions of BASIC provide two 
methods for accessing records on a 
disk file: sequential and random. With 
sequential access, you locate a record 
by reading from the beginning of the 
file until you retrieve the desired 
record: updating a record requires 
you to rewrite the entire file. Random 
access allows you to jump around in 
the file, directly reading or writing at 
any location. The record to be located 
is designated by its relative file posi- 
tion with a GET or PUT statement. 

These access methods are ade- 
quate for the simple file-handling ex- 
amples in most BASIC manuals but 
are of limited use in interactive pro- 
grams that must respond promptly to 
user requests. For example, an ac- 
counting program that maintains 
customer records should respond 
quickly to a query for information 
about any customer. Typically. this re- 
quires searching the file for a record 
with the name or customer code sup- 
plied by the user. Clearly. searching 
sequentially takes too long for all but 
the shortest files, and random access 
often provides no way to locate a 
record by a field value. Thus the need 
for another access method—one that 
will find a record by its field value. 

Accessing records by field values, 
called "keyed access," has long been 
available in high-level languages. 

(continued) 
Stephen C. Perry (3413 Malibu Dr.. Raleigh. 
NC 27607) is a manager of information 
systems at Colton Inc. He specializes in ap- 
plying microcomputers to office and manage- 
ment use. His interests are database manage- 
ment systems and local-area networks. 


SEPTEMBER 1986 • BYTE 137 


Using such routines as ISAM (indexed 
sequential access method). programs 
can read, write, delete, or update 
records by one or more key values. 
The programmer is relieved of coding 
the underlying search routine and 
maintaining data and file structures. 

This article describes a set of sub- 
routines you can use in BASIC pro- 
grams to provide keyed access. The 
routines enable you to randomly add, 
delete, update, and retrieve records 
based on a single, unique key value. 
The routines also provide sequential 
access to records based on ascend- 
ing or descending key value. 

Before examining the routines and 
how to use them, lets review the 
general concept and requirements of 
a file management system. 


FILE MANAGEMENT SYSTEMS 

The purpose of any file management 
system is to give you simple and fast 
access to records in a file. Ideally, the 
system should be set up as a "black 
box" that conceals from you the 
detailed steps needed to carry out file 
maintenance operations. Let's exam- 
ine this box and see how file access 
is accomplished. 

Logically, any file management sys- 
tem can be defined by its file struc- 
ture, its data structure, and its method 
of searching. The file structure deter- 
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Figure |: The SKAM vectors before a 
new record is inserted. 
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KEYED FILE ACCESS 


mines how records are actually stored 
on a disk, including the contents and 
format of data files, and any indexes 
required for keyed access. The data 
structure reflects how overhead infor- 
mation for accessing data is main- 
tained in the program, that is, the ar- 
rays or list structures containing 
pointers and key values. The search 
method is based on the algorithm 
used to access the data structure. 
Usually the method of searching 
determines the data structure. 

Numerous techniques are available 
for implementing these essential fea- 
tures. To choose from them you must 
evaluate the data to be handled. The 
type of data. the quantity of data, and 
how the data will be accessed must 
all be considered. 

Type of data: The data can be rep- 
resented by records of fixed or vari- 
able length having no key fields, a 
single key. or multiple keys. The keys 
may be unique to each record, or 
records with duplicate keys may be 
allowed. 

Quantity of data: A file holding 
thousands of records usually demands 
a more elaborate structure and access 
method than one with a few hundred 
records. The concern with larger files 
is to minimize the number of disk ac- 
cesses required to search for a record. 
This is not as important for smaller 
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| 13 |—— Number of active records 


Figure 2: The SKAM vectors after a 
new record has been added. Note the 
changes in the PT% vector. 


files, since it is possible to keep an in- 
dex and set of keys in memory for the 
entire file. 

Processing requirements: Four 
basic operations are required on most 
files—record addition, deletion. modi- 
fication, and retrieval. What varies is 
how frequently. and on how much 
data, each operation must be per- 
formed. 

Now, having examined the impor- 
tant features of file management in 
general, let's look at my file manage- 
ment routines. 


SKAM 

My routines are designed to handle 
files of approximately a thousand 
fixed-length records with a single 
unique key. | refer to this collection of 
routines as SKAM (single-keyed ac- 
cess method). 

A data file and an index file make 
up the file structure of SKAM. The 
data file is simply a random file con- 
taining the records entered by the 
user, Normally, records are stored 
physically in the same order in which 
they are entered: the only exception 
is when space from deleted records 
is used. Opening and defining the for- 
mat of the data file is the responsibili- 
ty of the programmer and is de- 
scribed later. 

The index file contains pointers to 
the data file that permit access to the 
records in ascending and descending 
key order. The programmer need only 
provide a name for this file. Internally, 
SKAM assigns the index file as logical 
file 1. It stores 64 pointers in each 
physical record. 

Besides the pointers for ordering. 
three other types of information are 
kept in the index file: the last pointer 
in the last record contains the number 
of active records in the data file; the 
pointer preceding this one contains 
the number of deleted records in the 
data file; and a last-in/first-out stack of 
pointers to the deleted records pre- 
cedes these last two values. 

Corresponding to the data file and 
index file are two vectors (see figure 
1) used by the BASIC routines to hold 
record keys and addresses. KE$ con- 
tains the key values ordered by actual 
physical location. and PT% contains 
a sorted list of pointers that address 


records by ascending key value. Vec- 
tor PT96 contains the exact contents 
of the index file, with the deleted and 
active record information stored in its 
last locations. 

To understand the logic of this data 
structure, let's look at what happens 
when a record is added to a file. 
Figure | shows the original structure 
containing 12 records. Figure 2 shows 
it after a record with the key value 
333333333 has been added. Note the 
changes: 


е Location 7 in КЕФ, which held a 
deleted key value, now holds the new 
key. The physical record has been 
stored as the seventh record in the 
data file. 

e The total number of deleted 
records, in PT96(255) has been decre- 
mented by 1. 

e The total number of active records, 
n PT96(256) has been incremented 

y l. 

* A pointer addressing the new 
record (location 7) has been inserted 
in location 12 of PT%. This indicates 
that the new key is logically twelfth in 
key sequence. 


To delete a record, this process is 
reversed. A pointer is deleted from 
PT%, and the totals of deleted and 
active records are appropriately up- 
dated. The physical space of the 
deleted record is made available for 
reuse by placing a pointer to it in 
РТ%. 

It is important to realize that these 
changes to PT% do not immediately 
affect the index file; all changes occur 
only in main memory. As a result, this 
vector must be written back to the in- 
dex file after all operations have been 
completed. 

To locate records by key value, a 
binary search is performed using the 
vector PT%. First, the pointer at the 
midpoint of the vector is selected. The 
key it points to in KES is then com- 
pared with a search key. If no match 
is found. the pointer search area is 
halved and the midpoint of the new 
range is selected. This process con- 
tinues until a match or no match is 
confirmed. 

By searching for keys in main mem- 
Ory. it is not necessary to access the 
disk for each comparison. Only when 


KEYED FILE ACCESS 


Table I: The SKAM routines arranged by function. To invoke an operation, set 
[1% to the required value. Depending upon the operation. other variables will 
also have to be set. The return code, RC%, indicates the result of the operation. 


ll% Operation F1$ AS NX% RC% 
1 бе Up Datla Name of 0 — Successful 
Structure index file 1 - Index name 
; or MX96 not 
defined 
2 Add Record Key value 0 - Successful 
1 - Key exists 
2 - File is full 
3 Rewrite Key of record 0 - Successful 
Record to rewrite 1 - Kay does 
not exist 
4 Delete Key of record О - Successful 
Record to delete 1 - Key doas 
not exist 
5 Read Record Key value Relative O ~ Successful 
by Key position of 1 - Key does 
record not exist 
6 Read Relative О - Successful 
Relative location 1 - invalid 
Record location 
7 | Store Index 0 - Successful 
8 Display File 0 - Successful 
Statistics 


a match is found must the actual 
record be read or written to disk. This 
works because a matching key found 
in the nth location of KEŞ has its cor- 
responding record at the nth record 
position in the data file. 


UsiNG THE SKAM ROUTINES 
The eight operations shown in table 
1 are available for your BASIC pro- 
grams. To use them, set variable [1% 
to the value of a desired operation, 
set any required parameters, and 
issue a GOSUB command to pass 
program control to the entry point of 
the SKAM subroutines. The desired 
operation, determined by 1/9, will be 
performed and a return code sent 
back in variable RC%. If this value is 
0. the operation was successful: other 
values identify specific errors. 

Let's look at the details of these 
eight operations. 


1. Set Up Data Structure reads the 
pointers from the index file into the 
vector PT% and reads the keys from 


the data file into КЕФ. This routine 
must be called before the other oper- 
ations can be used. If F1$ or MX% is 
not defined, a code of | is returned. 

Parameters: II%=1, F1$ name of 
index file, MX96- maximum number 
of records. 
2. Add Record stores a new record in 
the data file. The index is automati- 
cally updated to locate the record in 
proper key sequence. If a record with 
the key already exists, the operation 
will fail. 

Parameters: ||00-2, A$-key of 
record to be stored. 
3. Rewrite Record writes a record back 
over itself. This allows a program to 
update a record by reading it. chang- 
ing a field. and then rewriting the 
altered record in its old location. 

Parameters: |l9623, A$-key of 
record to be rewritten. 
4. Delete Record deletes a record hav- 
ing the specified key. Internally, the 
record is logically—not physically— 

(continued) 
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Listing 1: A simple BASIC program for maintaining employee records illustrates 
the use of SKAM routines. 


1 , 

2 SAMPLE PROGRAM USING KEYEO ACCESS ROUTINES = 
Enclosures n 5 UA$s"A"  ' ., DRIVE CONTAINING DATA 
& power 16 OPEN "R*".J2.UASe" :DATA.EMP",84 ° .. OPEN DATA FILE 

oed rd 2. 9 AS KY$. 20 AS MM$, 6 AS BD$, 1 AS SX$, 3 AS JC$, 20 AS AIS, 20 AS 

supplies тог 

18 ' 
FLOPPY, 19 куз - - ZIP CODE (KEY) i$ 5 JOB cone 
WINCHESTER, | 21' BD$ ~ BIRTH DATE A2$ - CITY-STATE 
TAPE DRIVES z AX 22 * — $x$ - SEX ZP$ - ZIP СОСЕ 

Al E — \ 25 МХХ=150: Ft$="PTR.EMP* ' ..IMOEX FILE NAME 
SINGLE — ! ok 11%=1: GOSUB 2080 * . INITIALIZE DATA STRUCTURE 
ou [= Teta py ar T M 
а a"n" H F L 
COMPUTERS TERNI 34 Ir Qut THEN GOSUB 180: бото 32 LIST INDIVIDUAL DATA 
: DN ||| S i aitamen cose Pa Chair 
; eLA" н ү L RECORDS 
$-100 38 IF aseru THEN GOSUB 250: GOTO 32 * UPDATE RECORD 
€>" n 
SYSTEMS. з CLOSE: END 
d H [Г] 
= : жете» ADO RECORD 


100 INPUT "SSj^;A$ ; IF A$e"END" THEN 120 ELSE IF LEN(A$)<>9 THEN 100 
101 IIX«5:GOSUB 2000: IF RCX«»0 THEN LSET КҮ$-А$: GOTO 102 ELSE PRINT"»e ERROR 
- KEY ALREADY EXISTS": GOTO 100 
102 INPUT "NAME";F$: LSET NNS=F$ 
P$ 105 INPUT "BIRTH DATE";F$: LSET BD$eF$ 
LFS f 107 INPUT "SEX";F$: LSET SX$=F$ 
customizing | ESL ESI 109 INPUT "JOB CODE";F$: LSET JC$=F$ 


l 110 INPUT "STREET";f$: LSET Alger$ 
AVAILABLE ай 111 INPUT "CITY-STATE";F$: LSET A2$er$ 
. a САИ 112 INPUT "ZIP CODE";F$: LSET ZP$-F$ 
115 IIXa2: 60500 2000 '.. ADO RECORD 
l | 118 IF RCXe8 THEN 180 ELSE PRINT"«s ERROR – RECORD CANNOT BE STORED": СОТО 100 
| ES. 120 11%=7: GOSUB 2000 *'.. STORE POINTERS 
Call or write L 122 RETURN 
LE 147 ' 
for free 149 ' eee DELETE RECORD 
catalogs T: ES зва 
and — _ e ры! po^ lli IF A$="ENO” THEN 156 
А = : == ч f+ 
application] К ——- 154 IF RCX=O THEN STX=1 ELSE PRINT “es ERROR - KEY DOES NOT EXIST" 
assistance. — te e ТР Steet THEN II 
1 X«7: GOSUB 2008 ' RESTORE POINTER 
| 156 IF ST% S IF RECORD DELETED 
177 ° 
178 °’ esese LIST INDIVIDUAL RECORD 
178 ° 


188 INPUT "SOCIAL SECURITY NUMBER";A$: IF A$e"ENO" THEN 190 
"m IXe5: GOSUB 2000: IF RCX«»0 THEN PRINT"«sERROR - KEY DOES NOT EXIST": GOTO 


183 PRINT * » 
184 PRINT " NAME : S 
166 PRINT "BIRTH DATE, $(80$ 
NT “BIRTH DATE: ТЕР ‚2);"/";М10$(80$,3.,2];"/”:В 
167 PRINT " ADORESS: ":A1$ ( ):7/" ;MID$(8D$, 3,2) ;"/" : RIGHTS (BD$, 2) 
188 PRINT TAB(13) A26: print "н 
189 GOTO 186 
190 RETURN 
197 ' 
| ' seats LIST RANGE OF RECORDS 
1 LI 


208 MXX-0: IIX26: Kad 
202 NXX«NXZ41: GOSUB 20068 
204 IF RCX«»0 THEN 210 
205 PRINT KY$,NM$ 


206 KXekX41: If KX«c10 THEN 282 ELSE INPUT "»";Q$ ° .. PAUSE 
۸آ‎ | «е VIN L) 207 IF O$«»"END" THEN KXwQ: GOTO 202 
d x = 218 RETURN 
247 ' 
RESEARCH CORPORATION 248 ' susa» UPDATE RECORD 
249 ' 
8620 Roosevelt Ave. * Visalla, CA93291 250 INPUT “SS§";A$: IF Ağ= "END" THEN 270 
209/651-1203 252 І Pun Q4 7: . e RECORD TO 8E UPDATEO 
N "зе — RECORD DOES NOT ЕХ15Т":СОТО 250 
TELEX 5106012830 (INTEGRAND UD) 255 PRINT "NAME: /":MM$;"/*;: INPUT F$: IF LEN(F$)<>@ THEN LSET NM$=F 
EZLINK 62926572 á ‚ „Аш 
We accept BankAmericard/VISA (continued) 


and MasterCard 
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$2000? 


That s Too Darned High! 


Why should a CAD package cost more than a Word 


| 


Processor? It shouldn't! Lots of people ask how we can | 


offer a CAD system as good as ProDesign Il at a price as 
low as $299, It's easy. A PC Software Package does not 
cost $2000 to manufacture. It doesn't even cost $200. It 
makes us ask the questions, "Why do comparable CAD 
packages cost $2000 and more?" "What makes a CAD 
package cost more than a Word Processor?" 

ProDesign II doesn't. ProDesign Il is the complete 
CAD package you get for $299. With ProDesign ІІ, you 
get such advanced features as Auto Dimensioning, Area 
Fill, Fillets, Mirroring, Isometrics, Curve Fitting, Object 
Snap, Attributes, Drawing Merge, and many, many more. 
Features once available only for $2000 or more. Features 
you get at no extra charge with ProDesign ll. 

But there is another, very important reason you 
should get ProDesign Il. ProDesign 11 is very unique 
among CAD packages. It is easy ta learn and use. When 
we call ProDesign Il "The Easy To Use CAD System", 
we're not joking. You will be productive with ProDesign II 
in an hour or two instead of a week or two. 

What else does ProDesign Il offer? Compatibility. 
Compatibility with over 100 printers. Compatibility with 


PRODESIGN II — ONLY $299! 
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over 50 plotters. Compatibility with most graphics adapt- 
ers, digitizing tablets, and mice. Compatibility with most 
display adapters. Compatibility with any software that can 
produce HP plotter commands. Compatibility with main- 
frame CAD systems (IGES). All at no extra charge! (You 
can also get an AutoCAD Interchange Utility for $99 that 
converts drawings to or from the AutoCAD format.) 

What additional hardware do you need? None! An 
IBM PC compatible and 512K RAM are all you need. 
ProDesign II produces high resolution drawings on your 
dot matrix printer - better than .005" resolution on an 
IBM/Epson compatible printer. And you don't have to get 
a mouse or digitizing tablet. ProDesign ll is designed for 
easy and efficient keyboard use. You won't even need a 
math coprocessor, although it is supported. From a small 
drawing on a dot matrix printer to an E-Size drawing on a 
large plotter, ProDesign 11 is the one to use! 


ProDesign Il — Affordable, Compatible, and Usable! 


Where do you get it? See your local dealer or contact: 
American Small Business Computers, Inc. 
118 South Mill Street 
Pryor, OK 74361 
918/825-4844 


Tera 15 
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„апа the 
‘decision 
becomes clear! ' 


257 PRINT "BIRTH DATE: /";80$;"/":: INPUT F$: IF LEN(F$)«»8 THEN LSET BD$-F$ 
258 PRINT "SEX: /";Sx$;"/";: INPUT F$: IF LEN(F$)«»8 THEN LSET Sx$=F$ 

268 PRINT "JOB CODE: /":J0$;"/";: INPUT F$: IF moe THEN LSET JC$=F$ 
262 PRINT "STREET: /";A1$;"/":: INPUT F$; IF LEN(F$)«»8 THEN LSET А1$=Е$ 

263 PRINT "CITY-STATE: /"; ^ je Mil INPUT F$: IF rol dr THEN LSET A2$=F$ 
265 PRINT "ZIP CODE: /";ZP$;"/";: INPUT F$: IF LEN(F$)<>@ THEN LSET ZP$-F$ 
266 I]Xe3: GOSUB 2000 · .. lebi UP UPDATED RECORD 

268 PRINT " ": GOTO 250 

270 RETURN 

1995 
1996 
1997 
1998 


2000 RCXsO: IF II€«1 OR IIX28 THEM RCZ=1: RETURN 
2001 IF 11551 THEN 2088: ° ELSE STORE VARIABLES USED BY SUBROUTINES 
2084 27X(1)eJX: ZZX(2)«JJ5: ZZX(S)eKX:ZZX(4)sLOX: ZZX(5)seH1X: 2ZX(6)-ZX 


А | 
2005 
A Vertical | 2006 ON IIZ GOSUB 2035.2880.2090,2100,2150,2200,2250,2280 


= FILE MANAGEMENT SUBROUTINES (IIX,MXX,F1$,A$,PTX,PT$. NXX,RCX) - 


2007 
| 2008 IF IIXe! THEN 2010: ' ELSE RESTORE VARIABLES USED BY SUBROUTINES 
M arket 2008 JXe27X(1): JJXeI2X(2): KXeZ2X(3): LOXeZIX(4): HIXeZIX(S): 2%=77%(6) 
2054 REM ——- (1) SUBROUTINE (MXX,F1$) — INPUT POINTERS AND KEYS 
2035 IF MXX«1 THEN RCX«1: RETURN 
Leader 2037 ом BTS (64) Pant) ER 
2038 DIM PT$(64),PTX(MAX) ,KE$(MXX) ,22%(6) 
2040 ОРЕМ "R",f1,UA$e":"2F 1$. 128. * INDEX FILE 
2042 FOR Nel ТО B4: FIELD i (Jx-1)e2 AS DUS, 2 AS PTS(JX): NEXT JX 
or 2050 KX=@: IF LOF(1)=® THEN 2@ 


2051 FOR JX=1 TO INT(MRX/54) 
2052 GET 1,JX ° .. INPUT RECORD CONTAINING 64 POINTERS 


"à | 2054 FOR JJX»1 TO 64: KX«KX«1: PTE(KX)eCVI(PT$(JJX)): NEXT JJX 
) Years 255 пет чя 
2057 " PTX(MRE)»sÓ THEN 2 
062 
Construction/Estimating 2058 FOR JXe1 TO РТУ(МИЖ )}+РТЖ(МИХ-1) 
2059 GET 2, JX: KES$(JX)»kY 
e Payroll une 2 X 
N 
General.Ledger 2078 REM -— (2) SUBROUTINE (UR, A$, RCX) — ADO RECORD TO FILE 
Estimating 2680 GOSUB 2500 : IF KX»0 THEN RCXei: GOTO 2088 
2083 GOSUB 2520 : IF Z'OMRXE-1 THEN RC%=2: GOTO 2088 
Job Cost 2085 KXe-KX:GOSUB 2548  ' ., INSERT POINTER . РТХ(КХ)=2% 
Medical/Dental 2067 PUL 2 x 
„ZX ' .. STORE NEW RECORD 
edical/Denta 2088 RETURN 


e. Appointments 2089 REM — (3) SUBROUTINE ~-- REWRITE RECORD 
i v 2090 GOSUB 2508: IF KX«O THEN RCX«1: GOTO 2098 
e Patient Billing 2092 PUT 2,PTX(KX) ' .. STORE RECORD 

RETURN 


' | 2098 
Claim Preparation 2099 REM —— (4) SUBROUTINE (MRX,A$,RCZ) --- DELETE A RECORO 
Patent Data Base 2102 ZX-PTX(KX): IF KXSPTX(MRT) THEN 2102 2118 
, THEN 2107 
eiim — | 2104 FOR ‚Жек отин): PTX(JX)ePTX(JE«1): NEXT JX 
Pa es and Payrol 
y y 2198 PTX(PTS(MRX))=0: PTE(MRX)sPTE(MRX)-1: PTX(MRE-1)«JJE4 1:PTX(MRE-2-JJX)uZX 
T | 2118 RETURN 
мга Ti 35 r k r OO билир er өө 
+ « `4 
Administration 2152 GET 2,PTX(KX) *,. INPUT RECORD 
Scheduling Ur ee 
2155 RETURN 
Grading 2199 REM -—- (6) SUBROUTINE (wre, мох. RC) —— READ RECORD BY SEQUENCE 
нона АЙЕ 2208 ir cee К, МРТ (URS THEN RCX»1: GOTO 2205 
2205 RETURN 
Computer Literacy 2249 REM —— (7) SUBROUTINE (WRZ) —— RESTORE POINTERS 
Vocational Training а K0: pi^ n es 
| 2252 FOR J 
24-Hour Technical Support | 2253 FOR JJX-1 TO 64: KXeKX«1:LSET PTS(JUX)SMKIS(PTK(KX)): NEXT JJX: PUT 1,JX 
2254 NEXT JX 
| Wi Think Further? 2255 KXeINT(MRX/64): IF ZX-KX THEN 2259 
2057 a Ost: FOR JX=1 TO 64: LSET PT$(JX)=MKI${PTZ(JX+KX)):NEXT JE:PUT 1, 
= I 54 
H | WANG IN 2259 RETURN 
2s 2279 REM ~=- (8) SUBROUTINE — DISPLAY FILE STATISTICS 
2280 PRINT * ":]F PTX(MRX)eQ THEN PRINT “se NO RECORDS IM FILE": GOTO 2290 
2282 PRINT " юа FILE STATISTICS ee": PRINT = " 
2283 PRINT * 1. RECORDS IN FILE: ";PTX(MRX) 
2284 PRINT " 2. DELETED RECORDS: ";PTX(MRX-1) 
2285 PRINT “ 3. LOWEST KEY: ";KES(PTX(1)) 
2286 PRINT " 4. HIGHEST KEY: ";KES(PTX(PTX(MRK))) 
2287 PRINT = " 
2290 RETURN 
2498 ° 


2499 REM —- SUBROUTINE (MRX,A$, KE) — BINARY SEARCH 
| 2500 IF PTZ(MRE)»QG THEN KX=—-1: RETURN 
MICRO COMPUTER DIVISION | 2502 LOX=0: аа 
55888 Yucca Trall 2504 WA~ INT (LOSH 
P.O. Box 2080 2505 IF ARES PT TE ) THEN KX-MX: GOTO 2510 (continued) 
Yucca Valley, CA 92286-2080 
(619) 365-9718 
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2506 IF AS2KES(PTX(MX)) THEN LOX«MX: ELSE HIXeMX 
2508 IF LOX+#1 <> НІХ THEN 2504 ELSE KX--HIX 


2518 RETURN 
2518 ° 
2519 REM -- SUBROUTINE (MRX,PTX,ZX) — 


2528 IF PTX(MRX-1)eQ0 THEN ZXePTE(MRX)41: 


2522 JX»ePTX(MRE): JJX»ePTX(MRX- 1 


) 
2524 7X-PTX(MRX-1-JJ€): PTX(MRX-1)ePTE(MRX-1]-1: 


2538 RETURN 
2538 ' 


LOCATE FREE RECORD IM DATA FILE 


GOTO 2530 
PTX(MRX- 1-JJX)-0 


2539 REM — SUBROUTINE (MR€,KX,2X) —— INSERT POINTER INTO POINTER VECTOR 


2540 IF KX-PTX(MRE)«1 THEN 2548 


2542 FOR JX-PTX(MR€)«1 TO KX+1 STEP -1 


2544 PTX(JX)»PTX(JX-1) 

2545 NEXT JX 

2548 PTX(KX)eZX: PTX(MRX)ePTX(MRE)4! 
2550 RETURN 
2997 ' 

2098 ' - 
2999 ° 


3000 PRINT " ":PRINT TAB(S); "еж AL t и INDEX FILE *«":PRINT " * 


3001 INPUT "> DRIVE TO CONTAIN DATA"; 
3862 INPUT “> FILE NAME";F$ 

3004 INPUT “> 
3606 URL= (INT ( (MX%+2)/64)4+1) 064 
3008 DIM PT$(64) 

3009 ' 


3010 OPEN "В", $1, UAS+": "4F$, 128 


PROGRAM TO INITIALIZE INDEX FILE - 


MAXIMUM NUMBER OF RECORDS FILE WILL HOLD^;MXX 


OPEN FILE AND SET POINTERS TO Ө 


3012 FOR J%=1 TO 64: FIELD $1,(JX-1)»2 AS DU$,2 AS je MEXT JX 
3014 ZR$-MKI$(8): FOR ШҖ=1 TO 64: LSET PT$(JE)e2R$: 


3015 ' 

3016 FOR JX=1 TO MRX/64 
3018 PUT 1,JX 
3020 NEXT JJ 
3022 PRINT " ": 
5025 END 


PRINT " 


deleted: A pointer is set up indicating 
that the space can now be used for 
storing a new record. 

Parameters: |I%=4, A$-key of 

record to delete. 
5. Read Record by Key allows the 
record with the specified key to be 
read from the data file. This routine 
also returns the relative key sequence 
of the record in the variable NX%. 
This means. for example. that if the 
key value is the lowest in the file, NX% 
is set to 1. 

Parameters: 1100= 5, A$-key of 
record to геад. NX%=key sequence. 
6. Read Relative Record reads the nth 
record—based on key sequence—in 
the file. For instance, if you want to 
read the record with the lowest key, 
set NX% to | and call this routine. 
Conversely, to read the record with 
the highest key value. set NX% to the 
number of records in the file before 
calling. 

Parameters: [9o 6. МХЗ = relative 

position of record to be read. 
7. Store Index writes the values of the 
vector PT% back into the index file 
and must be called after records have 
been added or deleted. If these oper- 
ations occur and the program ends 
without calling this routine, all your 
changes will be lost. 


STORE BLOCKS OF ZERO o INTERS 


INITIALIZATION COMPLETE ON ORIVE";UAS$ 


Parameters: |I%=7. 
8. Display File Statistics prints the 
following file information on the 
screen: 


1. RECORDS IN FILE: 
2. DELETED RECORDS: 
3. LOWEST KEY: 

4. HIGHEST KEY: 


Parameters: ||00— 8. 


A SAMPLE PROGRAM 
To illustrate the use of these SKAM 
routines, let's consider a simple pro- 
gram for maintaining employee 
records (see listing 1). It uses a social 
security number as the key field for 
each record. |Editor's note: Listing 1, which 
runs on IBM PC—compatible machines using 
BASIC. is available in a variety of formats: 
see the insert card following page 368.| 
The listing consists of three sec- 
tions: (1) lines 1-270 are the sample 
program; (2) the SKAM routines are 
in lines 2000-2550; and (3) a short 
program to build and initialize the in- 
dex file begins at line 3000. Referring 
to tables 2 and 3, let's look at the 
most important features of the code. 
Any program using the SKAM rou- 
tines must take care of some over- 
head: 


icontinued| 


Lattice C 9149.95 
| Pascal 


| APL Sym. $245.00 


Inquiry 226 


Languages 


Atari ST * Amiga * QL’ 


LATTICE? C 
The well known LATTICES С compiler, fuil featured 
portable implementation. 


MCC” PASCAL 

An ISO/ANSI standard Pascal. A fast single pass com- 
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use. 


MCC” ASSEMBLER 


A professional standard macro assembler wilh many | 


pawertul features. 


CAMBRIDGE LISP 
LISP interpreter/compiler providing a complete LISP 
development environment. 


BCPL 
А powertul complier offering the convenience of a high 
level language with the flexibility of an assembler. 


APL 
Keyword and symbolic versions ol this important 
language from MicroAPL. 


MCC" BASIC 
68000 BASIC interpreters and compilers Irom 
MetaComCo. 


MENU +” 
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Upgrades ready for registered users. 


TOOLKIT 
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$99.95 


$199.95 


Sinclair” 
QL 
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$99.95 
$49.95 
$79.95 
$79.95 
$129.95 
$129.95 
$29.95 TBA = 
$49.95 = 


$99.95 
Assembler $79.95 
Lisp $199.95 
BCPL TBA 

APL Key. $149.95 


MENU + 
TOOLKIT TBA 


* w available fram Commodore 

1 = available from Alari 

Cambridge LISP is available lor CP/M-68K'm 
QL Lisp includes interpreter only 


The Quality Source for 68000 Software 
5353 #Е Scotts Valley Or., Scotts Valley, CA 95066 
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Cal 800-GET-META, Eur (UK) 44-272-428781 
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Add 6.5% tax if CA resident. 


Сака is a registered trademark of Lattice Inc. 

Amiga and AmigaDOS is a trademark of Commodore-Amiga Inc 
Alari ST |s à registered trademark of Atari Ine. 

CP/M-68K 15 a trademark of Digital Research Inc. 
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Table 2: Description of the employee record-keeping program by BASIC code 


numbers. 
| Lines 


16, 17 


25 


| 
| 

30 
100-270 
| 
| 


KEYED FILE ACCESS 


Description 


The data file is opened and its format defined. This file must be 
opened as logical file 2, and the variable used for the key (social 
security number in this case) must be KY$. 

MX% is set to the maximum number of records to be contained іп 
the data file, and F1$ is assigned the name of the index file. This 
information must be the same as that used in the index-lile- 
initialization program. 

A call is made to the file management routines to set up the data 
siructure. The subroutines will allocate the vectors PT% and KE$ 
and read pointers and keys into them. 

The subroutines in the sample program that direct tha file 
maintenance operations on the employee file. By calling the 
appropriate SKAM routines, they provide an example of how to 
add, delete, and list records. 


Table 3: Description of the SKAM subroutines and index-file-initialization 
program by BASIC code numbers. 


Lines 
2000-2010 


2035-2062 
2080-2088 


2090-2098 
2100-2110 


2150-2155 
2200-2205 
| 2250-2259 


2280-2290 
2500-2510 


| 2520-2530 


2540-2550 


3000-3025 


Description 


The control section of the file management routines thal stores 
locally used variables and calls the desired routine 

Subroutine to input pointers from the index file and store them in 
vector PT% and to read keys from the data file and store them in 
KES. 

Subroutine to add a new record to the data file. It calls routines to 
insert the new pointer and locale a free space in the data file. Tne 
new record is stored in this location. 

Subroutine to rewrite a record to the data lile. 

Subroutine to delete a record. The pointer to the record to be 
deleted is located and moved to the section in PT% containing 
pointers to deleted space. 

Subroutine to retrieve a record with key value in A$. 

subroutine to retrieve a record based on its position in ascending 
key saquence. NX% contains the relative posilion. 

Subroutine to write pointers in PT% back to the index file. 
Subroutine to display certain file statistics. 

Binary search routine, Using the pointers in PT%, the vector KES is 
searched to find a key matching AS. If a match is found, K% is set 
to the location in PT% pointing ta the matched key; if no match, 
K% is set to the negative value of the location in РТО where it 
would be inserted. 

Subroutine to locate the next free physical record in the data file. If 
any records have been deleted, it uses the space from the last one 
deleted; if there are no deleted records, the next position at the 
end of the file is used. 

Inserts a pointer to a new record in PT%. The pointer is placed at 
PT%(K%), and all pointers above it are shifled up one position. 
The program to create and indialize the index file The size of the 
lile is determined by the number of records the dala file is to 
contain. For each 64 data records, one block of pointers is 
allocated in the index file. Additionally, Ihere must be space at the 
end of this file for keeping count of the number of deleted and 
active records. 
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e The data file must be opened as 
logical file 2 (line 16). 

e Variable KY$ must be defined as 
the key (line 17). 

e Variables MX% and F1$ must be set 
to the maximum number of records 
in the file and the index filename, re- 
spectively. 

e The SKAM routines must be called 
with 100 set to 1 in order to initialize 
the data structure (line 30). 


Four variables, КЕФ. PT%, PTS. and 
22%, must be reserved for use by the 
file management routines. To mini- 
mize the number of reserved vari- 
ables, the routines store all other 
locally used variables in vector 22% 
when the code is entered (line 2004! 
and restore them upon exit (line 
2009). 

The file management section 
stresses a modular. easily understood 
design. The sample program invokes 
this section by setting 1190 to the 
number of the desired operation and 
executing GOSUB 2000. In line 2006 
the controlling section passes contro! 
to the required subroutine. A return 
code in variable RC% indicates the 
status of the operation. 

Prior to using the SKAM routines, 
you must run the short initialization 
program shown at line 3000. This pro- 
отат asks for the filename and 
number of records to be contained in 
the data file. It then creates the index 
file and initializes the pointers. Note 
that if you give the name of an exist- 
ing index file, the program will write 
over the old index. 


CONCLUSION 
For programs requiring single-keyed 
access to a file, | have found these 
routines to be an effective, timesaving 
approach to file 1/0. I maintain the 
code in a software library and append 
it to programs needing keyed access, 
such as payroll, general ledger, and 
membership programs. At less than 
100 lines of code. I think the routines 
offer one of the easier ways to begin 
accessing records by key values. 
[Editors note: The keyed-acess filing 
routines presented here are in BASIC. For a 
similar treatment of this method implemented 
in Pascal, see Bruce Webster's “A Simple File- 
Indexing Scheme” in the June BYTE.| m 
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Two ways to interface 
a machine language 
routine to Pascal 


E ome critics of Pascal have 
complained about its in- 
ability to communicate with 
@ machine language or 
assembly language routines. If you 
need to do real-time or real-world pro- 
gramming in a Pascal environment, 
then access to the real machine is 
essential. Many Pascals have exten- 
sions that do allow such un-Pascal-like 
goings-on. For example, Apple, Micro- 
soft, and DEC Pascals all provide tools 
that let you get at the guts of your 
machine. With such tools, it is not all 
that difficult to gain access to the real 
machine if you understand how vari- 
ables and data are transferred from 
one procedure to another within a 
Pascal environment. 

Let's say that you want to do some 
signal processing on data coming in 
from the outside to an Apple 11. For 
example, you might want to analyze 
an audio signal to see what its power 
spectrum is. The data is available 
through a machine-specific device— 
an analog-to-digital converter (ADC) 
board. To find out what the power 
spectrum is, you have to gather the 
data and analyze and display the 
results. One numerical tool for analyz- 
ing and displaying these results is à 
fast Fourier transform, which is an 
efficient algorithm for finding the 
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PASCAL 


Fourier series that best characterizes 
a finite sample of a waveform. If you 
were writing the FFT program, you 
would most certainly want to do it in 
a high-level language. For this par- 
ticular application, you might also 
have some filtering to do, so you 
would have to perform still other pro- 
cedures for signal conditioning. You 
might want to see the results of such 
analysis as a graph, so you would use 
graphing routines. Note that you can 
perform all these functions using 
Pascal procedures. In other words, the 
signal is to come from the outside 
world. but everything else is to be 
done in the computationally comfor- 
table higher-level language. 

To feed the FFT routine. you want 
a set of 256 equally spaced sarnples 
of a real signal. You probably want to 
be able to control both the spacing 
and the source of the signal, and you 
want that frame of points available for 
direct processing in Pascal. If it is 
given that V1 is the name of the array 
to contain the 256 samples. CHAN- 
NEL is an integer that indicates where 
you would like your signal to come 
from, DELAY is another integer that 
specifies how long it is between 
samples, and FRAME is the name of 
your assembly language routine, then 


there are two ways you might proceed 
in constructing the interface between 
Pascal and assembly language. One 
way is to define the procedure 
FRAME with parameters CHANNEL 
and DELAY transferred by value and 
V1 transferred by address. You would 
call the assembly language routine as 
follows: 


FRAME (CHANNEL, DELAY, V1); 


(For an explanation of the terms 
"transfer by value" and "transfer by 
address," see the text box "The Com- 
munication Problem" on page 146.) 
The other way is to make all variables 
global so that both Pascal and assem- 
bly language can access them direct- 
ly by name. The call to the assembly 
language routine would simply be 
FRAME without any parameters. 
Figure | shows the relationship be- 
tween the several segments of the 
(continued) 
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Carnegie-Mellon University. His interests are 
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devices. 
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THE COMMUNICATION PROBLEM 


here are two ways for a Pascal 

procedure to communicate with 
other routines: through a "transfer by 
address" or a "transfer by value" The 
difference between these calls is 
similar to the difference between giving 
someone an original document and 
giving him or her a photocopy. For 


example. in the procedure definition 


PROCEDURE EXAMPLE(X,Y: 
INTEGER; VAR UV:INTEGER) 


the values of X and Y are transferred 
by value to the procedure and. there- 
fore any change that EXAMPLE makes 
in them is not returned to the calling 


routine. However, having the keyword 
VAR precede the variables U and V 
causes the address of the variables to 
be transferred: it does not cause the 
variables to be copied. Any change 
that the procedure EXAMPLE makes 
in U and V will change corresponding 
variables in the calling routine. 


Listing A: This program demonstrates the difference between transfer by data and transfer by address. 


PROGRAM TRANSFER; WRITE('K) '); 
TYPE Q = ARRAY [@..19] OF INTEGER; FOR N := @ TO 19 DO WRITE(K[N]:3): 
WRITELN; 
VAR N : INTEGER; END; 
JK: Q 
BEGIN f MAIN 1 
PROCEDURE CHANGE(P:Q; VAR L:Q); FOR N := @ TO 19 DO TN :- 0; 
FOR N := ө TO 19 DO K[N] :» 3; 
VAR N : INTEGER; WRITE('J) '); 
FOR N := Ө TO 19 DO WRITE(J[N]:3); 
BEGIN WRITELN; 
FOR N := 1 TO 18 DO P M = 2; WRITE('K) °); 
FOR N := 1 TO 18 DO L[N] := 2 FOR N := 0 TO 19 DO WRITE(K[N]:3); 
WRITE('P) '); WRITELN:WRITELN; 
FOR N := @ TO 19 DO WRITE(P[N]:3); CHANGE ( J ,K) ; 
WRITELN; WRITELN;WRITELN; 
WRITE('L) '); WRITE('J) '); 
FOR N := @ TO 19 DO WRITE(L(N]:3); FOR N := 8 TO 19 DO WRITE(J[N]:3); 


WRITELN; WRITELN; 
WRITE('J) '); 


WRITELN; 
WRITE('K) '); 


FOR N :« Ө TO 19 DO WRITE(J[N]:3); 


WRITELN; 


program. The Pascal user is unaware 
of the stack, and so is the program- 
mer who shares global variables be- 
tween the assembly language routine 
and Pascal. However, in the procedure 


TRANSFER BY 


VAR PASCAL 


PROGRAM 


A 
C VALUE 
K 


ADDRESS VAR 


END. 


that passes variables through the call, 
a copy of CHANNEL and DELAY and 
the address of the first byte in the ar- 
ray (V1) are pushed onto the stack just 
prior to the transfer of control to 


ASSEMBLY 


| PROGRAM 
TRANSFER BY 


Figure |: The data-transfer routes. Direct use of global variables is shown, as well as a 


transfer of data through the procedure call that employs the stack as the transfer agent. 
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FOR N :» @ TO 19 DO WRITE(K[N]:3); 


FRAME. FRAME begins by pulling 
these three integers off the stack. 

| will first describe in detail the solu- 
tion to the problem that passes pa- 
rameters to the assembly language 
procedure on the stack. Then | will 
look at a side-by-side comparison of 
this method and the one that uses 
global variables. 

|Editor's note: The programs of listings 1, 
2. and 3 are not meant to be run as such, 
since they require some specific hardware, but 
they are good illustrations of the techniques 
involved in interfacing machine language with 
Pascal. You can apply these techniques to your 
own problems.| 


THE UN-PASCAL PROCEDURE 
The assembly language program writ- 
ten in Apple Il TLA (The Last Assem- 


This becomes a critical distinction 
when you are using structured data 
such as arrays or records. If data is 
transferred by value, the whole 
structure is copied over into a new area 
of memory. It doesn't take long to run 
out of memory this way, nor is it a 
good way to have a fast program. On 
the other hand, if you transmit the 
address of the structured data. it takes 
but one word (2 bytes) to know all 
about it, even if "it" is a huge 
structured variable. All you transmit is 
the address of the first byte of the 
array. 

Listing A and its accompanying 
output in figure A give a complete (if 
silly) demonstration of how the two 
types of transfer affect the "current" 
value of a variable. It is done with 
structured variables to show the details 
of that operation. 

The first pair of rows in figure A are 
the original values of J and К, re- 
spectively. J is all Os and K is all 3s. 
Then PROCEDURE CHANGE is 
called. It gets J as a transfer by value 
and K as a transfer by address. These 
become P and L in the procedure. 
Values | to 10 in P and L are changed. 
These two data vectors are then 
printed. Both have changed. Next. the 
global variables J and K are printed 
from the procedure showing their 


bler) is shown in listing 1. It is not 
meant to be a superb lesson in as- 
sembly language programming, but 
rather an illustration of the transfer of 
data between Pascal and assembly 
language. Remember that the call to 
this program is FRAME (CHANNEL, 
DELAY, V1). 

At the moment of transfer to 
FRAME, the stack will contain, in 
order. four 2-byte integers: the return 
address, the address of the first byte 
in V1. the value of DELAY. and the 
value of CHANNEL. 

FRAME will first copy the four in- 
tegers from the stack to local storage. 
Next it must set up for gathering data 
by entering the loop once to prime 
the ADC. Then FRAME will have to 
put the 256 values of data from the 


REAL TIME UNDER PASCAL 


The results of this program appear on the screen as: 


0 
3 
2 
2 
0 
2 
0 
2 


ht © vO NN Go 
мо RO mro wo 


roO mnm © NAN ш © 
DO nO NN 4 O 
PBO pO fom со © 
NO NO NN шо 


мо mo Mh шо 


oo یٹ‎ 0 wo wo 
Oo wo Wo шо 


oo шо oo wo 
боб О wo woh wo 
оо шо шо Oo 
oOo шо Oo wo 
осо шо wood wo 


Figure A: The output from the program in listing A. 


current values. Note that J is still all Os 
but K has now changed. In other 
words CHANGE was able to act 
directly on K (and on J's clone, P), but 
it has no connection with J at all. 

The last two lines are simply the final 
version of J and K written out by the 
main program. Note that J still retains 
its original values; K, of course, has 
been altered. 

The observant reader will note that 
CHANGE did have access to J (and K) 
through the medium of global vari- 
ables. After all, it printed them. Global 
variables also represent a transfer-by- 
address technique that differs only 


ADC into the appropriate locations in 
the Pascal data space and in standard 
integer format; data comes from the 
ADC as single bytes (XX) but must go 
to the P-machine as words (00XX). 
Finally, FRAME must return control to 
the calling routine. 

The central point in this illustration 
is the connection to variables in the 
Pascal data space. Two words of data 
are transferred directly through the 
stack as well as two addresses. Each 
of these words is pulled in turn from 
the stack and stored at a local ad- 
dress. Then 256 bytes of data are 
gathered in TMP and transferred as 
words to the Pascal data space. (The 
data-collection and transfer functions 
are separated to make the loop 
faster.) 


slightly in structure from what hap- 
pened between K and L. With global 
variables, you have a public blackboard 
on which any routine can write and 
from which any routine can read. To 
use such a public facility, all users— 
readers and writers alike—must be 
constrained to using the blackboard in 
a prescribed manner. That means that 
every user must call the variables by 
the same name. that every user must 
know when another user is changing 
the data, and that if one user needs to 
fix the current value, a private copy of 
the public data must be made before 
some other user changes it. 


If you want to follow the assembly 
language program in detail, the 
following comments should be help- 
ful. To span the full 256-word array. 
the local data pile is divided into two 
groups of 128 bytes. In the Pascal data 
space the address for the first 128 
words runs from VX to VX+FF (hexa- 
decimal) in steps of 2: for the second 
group of 128 words, addresses range 
from VQ=VX+100 (hexadecimal) to 
VQH-FF (hexadecimal). Note that VO 
is generated at the top of the pro- 
gram. Using indexing after acquiring 
an indirect address (post-indexed in- 
direct), the 6502 processor. with its 
1-руїе index register, can span a block 
of 128 words. As illustrated in figure 
2, the 256 bytes of data in TMP must 

(continued) 
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Listing 1: The assembly language routine FRAME used to illustrate the 
passage of parameters through the call statement from Pascal. 


.MACRO PULL 

spulls a word off of tha stack 

{апа stores it in location specified 
sos in PULL RETURN. 


PLA 

STA %1 :51 means first orgument of PULL 

PLA 

STA X141 ; the high-order byte of the word 
.ENDM 


P ame api ue HB A کک چ رہن لے‎ Cag e اکچ‎ ae ولایس‎ ec «шї ad Mmm bol Ne 


4 


er ——————————————————————— ee ee ee = <= ee ee —_ 


-PROC FRAME ,3 

;the "3" means three words (6 bytes) of 
;porometers (plus return address) wlll 
Бе on the stack. LINKER wil! check 

; agreement 


‘FRAME GRABBER takes 256 B-bit dota points and 
;stores them in an arroy of bytes labeled TMP. 
‘After the dato is grabbed, it is tronsferred 
sto V1. The deloy between adjacent polnts is 
pom by 

t = 26.64 + 5*DELAY in microseconds, 
; DELAY («256) and CHANNEL («16) are in the procedure 
scali os FRAME (CHANNEL , DELAY , УХ). 


STOP EQU © ;Each of these sets aside 1 word of 

CHANNEL .EQU 2 ;storage on page © (54 bytes 

DELAY .EQU 4 ;are aval table’, 

RETURN .EQU 6 

VX .EQU в 

VQ .EQU OA ;space for (VX+100 hexadecimal) 
PULL RETURN ;MACRO coll pulls return address 

soff the stack and puts it In RETURN. 

PULL VX 


PULL DELAY snote that the order Is the 


;reverse of the call's parameter jist. 


PULL CHANNEL sat this point the transfer of 


;parameters through the stack is 


; complete. 

LDA VX ‚Бе contents of VQ 

STA VQ ;to the oddress of 

CLC ;VX + 100 hexadecimal 

LDA VX+1 

ADC #1 

STA VQ+1 

LOX #OFF ¿start with -1 (or 255) in index to 
¿throw first datum away. 

STX STOP ;put 255 in STOP just for first poss 
;to ollow reading of 257 values. 

LOY CHANNEL 

JMP START 

LOOP 10Ү #@ ‚ве end point after first passage 
STY STOP ;to get the full 256 point list. 


START LDY CHANNEL 


LOA ecoDe,Y sassumes slot 5. 


(continued) 
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Global variables 
provide a public 
blackboard on which 
the current status 

of each variable 

is always available. 


become 256 words (512 bytes) in the 
Pascal data space. A byte is taken 
from TMP and put into the low-order 
(LO) byte of the appropriate element 
of the integer array in the Pascal data 
space. Then 00 (hexadecimal) is put 
in the corresponding high-order (HO) 
byte. After that is done for the 256 
samples, all that remains is to push 
the return address back onto the 
stack and execute a return from sub- 
routine (RTS). 

A macro is used for the repetitive 
task of pulling 2-byte integers off the 
Stack. Note that locations must be set 
up to receive that data. | have chosen 
to put them into page O to make the 
code block as srnall as possible. 

The first step is to cycle the ADC 
once to get meaningful data into the 
ADC data register. The data that is 
received on the first LDA is garbage 
and should be ignored. It is put into 
location TMP+FF (hexadecimal), 
which will be written over when the 
256th good point is taken. The sec- 
ond step is to change STOP to let the 
standard loop slide over 0 as the loop 
is entered for the first time. This reset- 
ting of STOP is done every time 
around the loop to keep the loop 
length identical. Note that the first 
good piece of data (from the second 
call to the ADC) goes into location 
TMP-+0 and that a total of 256 equally 
spaced, good data points will be 
taken, the last going into TMP+FF 
(hexadecimal). 


THE GLOBAL ALTERNATIVE 

As | mentioned before, you have the 
option of using global variables. While 
this method is not generally recom- 


{continued} 
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PLUS does have a iw things in common 
with the IBM portable. Like complete 
| IBM compatibility. And two built-in 720K 
3.5” disk drives. It's ut that it has these 
things in a smaller, enter, faster, more 
каш, more affordable package. 

To find out about the T1100 PLUS, 
call 1-800-457-7777 for the name of your 
‘Toshiba س‎ ates, 

see why being smaller than 
| IBM is going 2 make us one of the big- 
gest names in P 


i L. [BM PC Convertible іза , qund 


When it comes to a portable com- 
puter, smaller is better. That's one reason the 
new dual disk drive Toshiba T1100 PLUS 
has it all over the IBM PC Convertible! 

But our portable PC is not only 
smaller than the IBM, it's lighter. And more 
powerful. Our 80C86 microprocessor lets 
you zip through work at up to twice the 
speed. And our maximum memory capac- 
ity is 640K of RAM. Theirs is only 512K. 


In Touch with Tomorrow 


TOSHIBA 


т, Inc., information Sys 
Inquiry 354 


REAL TIME UNDER PASCAL 


STA TMP,X 
INX 
LDY DELAY 
INNER DEY ;delay loop runs 1 or more times. 
:0 would give 256 cycles. 
BNE INNER 
CPX STOP 
BNE LOOP 
LDY #0 ;Set up to load results into Vt. 
LDX #9 
LDA #80 ;80 hexadecimal or 128 decimal 
STA STOP 
AGAIN LDA TMP,X ;take a byte from the beginning 
STA (VX),Y ;put it LO at beginning of orray 
LDA ТМР+80,Х stake a byte from the middle. 
STA (VQ). Y sput it in LO ot middle of array. 
INX ;counting by bytes in TMP 
INY 
LDA #2 shigh order byte is @ 
swith this 8=bit ADC. 
STA Me Үү 
STA (VQ).Y 
INY ;counting by Integers (2 bytes). 
CPX STOP 
BNE AGAIN 
LDA RETURN+1 ‚Set up for return. 
PHA 
LDA RETURN 
PHA sreturn address is back on stack 
RTS sback to the calling routine. 


TMP = .BLOCK 256,0 


sthis is Just a block of bytes 


;for temporary storage of data. 


„END 


PASCAL 


Figure 2: The relationship between 
bytes in the array TMP and words in 
Pascal data space. 
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mended, the global-variable alter- 
native works well enough. The dif- 
ference between using a global vari- 
able and transferring variables 
through the procedure call is signifi- 
cant, even if the transfer process is by 
address in both cases. Probably the 
most important difference is that, with 
transfers through the call. neither the 
caller nor the person being called 
has any idea of what the other uses 
as the name of the variables. The 
caller says, "Load your 256 points 
starting HERE." HERE is an address. 
It can be a different address each time 
the person being called is accessed. 
That makes the two procedures es- 
sentially independent of each other. 
The only thing that must be common 
is the agreed-upon transfer state- 
ment—the interface. For Pascal, the in- 
terface is the list of parameters 
passed in the call and the set of global 
variables defined for that program 
segment. If no global variables are 


employed, the procedure or function 
is almost independent of its surround- 
ings. 

However, there is a hidden depen- 
dence that shows up only if the called 
routine calls yet another routine and 
then another, and so on. If the subse- 
quent routine has access to the same 
data, the first routine must know what 
the second and any subsequent rou- 
tines do to that variable to know that 
it hasn't been altered in mid-computa- 
tion. If you are not the only program- 
mer or if the program is large, it can 
be exceedingly difficult to know if any 
other routine is mucking about in the 
data that you thought was secure. 

Global variables do have two re- 
deeming virtues. First, they provide a 
public blackboard on which the cur- 
rent status of each of the variables is 
always available without any overhead 
in computation or memory use. Sec- 
ond, they are easier to deal with at the 
assembly language level since they 
can be accessed with direct address- 
ing (by name). If you use the transfer 
through the stack technique in the 
calling sequence, these variables must 
be accessed using indirect address- 
ing. Indirect addressing is not difficult 
in itself, but it slows the machine 
down slightly and sometimes puts the 
burden of complex address computa- 
tion directly on the programmer. 

A side-by-side comparison of the 
two techniques is given in listing 2. 
Global data is directly accessible by 
name from the assembly language 
program through the .PUBLIC 
declaration. Note that the right side 
uses post-indexed indirect addressing 
(ie., the full 2-byte address is fetched 
from page O and then indexed). while 
the left uses indexing of an absolute 
address provided by the LINKER (ie. 
the LINKER installs the appropriate 
2-byte address directly into the in- 
struction). The two sets of code look 
similar and, apart from an extra 
machine cycle for the indirect instruc- 
tion, they do the same thing in the 
same number of instructions. How- 
ever, note the additional instructions 
on the right that generate the address 
of the 128th word of V1 (or. more 
properly for the column on the right. 
whatever array was passed in the call). 

(continued) 


.PUBLIC V1,CHANNEL , DELAY 


AGAIN 


Listing 3: The Pascal program that uses the version of the assembly 
language routine FRAME that passes parameters on the stack. 


REAL TIME UNDER PASCAL 


LOY fo 

LDX #9 

LDA #80 

STA STOP 

LDA TMP,X 
STA V1,Y 

LDA TMP+80,X 
STA V14180,Y 
INX 

INY 

LDA #0 

STA УЗ,Ү 
STA V14100,Y 
INY 


CPX STOP 
BNE AGAIN 


PROGRAM GRABBER; 


USES NUMBER; 


Listing 2: A side-by-side comparison of the two methods for interfacing 

| assembly language to Pascal. On the left is the method that uses V1 as a 
global array. On the right is the method that passes parameters through the 
call, as in FRAME (CHANNEL, DELAY, V1). Notice the extra lines of 
code required on the right to set up variables for indirect addressing. 


VX .EQU 8 
YQ .EQU 10 


AGAIN 


Pull VX 


LDA VX 
STA VQ 
CLC 

LDA VX41 
ADC #1 
STA VQ+1 


LDY #0 

LDX #0 

LDA $80 
STA STOP 
LDA TMP ,X 
STA (VX),Y 
LDA ТМР+80,Х 
STA (VQ),Y 
INX 

INY 

LDA #0 

STA Qu 
STA (vQ),Y 
INY 

CPX STOP 
BNE AGAIN 


{ library that contains o 


numerical entry routine, INTIN 


TYPE INTRAY = ARRAY [0..255] OF INTEGER; 


VAR L,M,N,K,DELAY,CHANNEL : 
V2,V1 INTRAY; 
: ARRAY [0..255] OF REAL; 


: REAL; 
PRINTFILE : 


INTEGER; 


Inquiry 44 for End-Users. 
Inquiry 45 for DEALERS ONLY. 


C & PASCAL 
PROGRAMMERS 


Blaise Computing provides a broad range of pro- 
gramming tools for Pascal and C programmers, 
with libraries designed for serious software 
development. You get carefully crafted code 
that can be easily modified to grow with your 
changing needs. Our packages are shipped com- 
plete with comprehensive manuals, sample pro- 
grams and source code. 


C TOOLS PLUS 


$175.00 

NEW! Full spectrum of general-purpose utility 
functions; windows that can be stacked, re- 
moved, and accept user input; interrupt serv- 
ice routines for resident applications; screen 
handling including EGA 43-line text mode sup- 
port and direct screen access; string functions; 
and DOS file handling. 


PASCAL TOOLS/TOOLS 2 


$175.00 
Expanded string and screen handling; graphics 
routines; easy creation of program interfaces; 
memory management; general program con- 
trol; and DOS file support. 


VIEW MANAGER 
$275.00 


Complete screen management; paint data entry 
screens; screens can be managed by your appli- 
cation program; block mode data entry or field- 
by-field control. Specify C or IBM/MS-Pascal. 


ASYNCH MANAGER 
$175.00 


Full featured asynchronous communications 
library providing interrupt driven support for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; baud rates up to 9600; modem 
control and XMODEM file transfer. Specify C or 
IBM/MS-Pascal. 


Turbo POWER TOOLS PLUS 
$99.95 


NEW! Expanded string support; extended 
screen and window management including EGA 
support; pop-up menus; memory management; 
execute any program from within Turbo Pascal; 
interrupt service routine support allowing you 
to write memory resident programs; schedul- 
able intervention code. 


Turbo ASYNCH PLUS 
$99.95 


Complete asynchronous communications 
library providing interrupt driven support for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; and baud rates up to 9600. 


RUNOFF 
$49.95 


NEW! Text formatter written especially for pro- 
grammers; flexible printer contro]; user-defined 
variables; index generation; and general macro 
facility. Crafted in Turbo Pascal. 


EXEC | 
$95.00 


Program chaining executive. Chain one pro- 
gram from another even if the programs are in 
different languages. Shared data areas can be 
specified. 


ORDER TOLL-FREE 800-227-8087! 


EE, ee, 
BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley, CA 94710. (415) 540-5441 


Inquiry 81 


MAC INKER 
Re-ink Any Fabric Ribbon 
Automatically for less 
than 5 cents. 


Dedicated Units suna $54.95 
i PROCEDURE FRAME(DELAY, CHANNEL : INTEGER; 
Mer i iaa $68.50 VAR VX : INTRAY); EXTERNAL: 


PROCEDURE DUMP; {prints out the data} 


REAL TIME UNDER PASCAL 


VAR K,M,N : INTEGER; 


BEGIN 
WRITELN(PRINTF ILE); 
FOR К := @ TO 15 DO BEGIN 
FOR M := Ө TO 15 DO BEGIN 
N := К ж 16 + М; 
WRITE(PRINTFILE,VOLTS[N]:5:2,' °); 


END; 
' END; 
ب‎ TELM emcee 
Lubricated, Dot Matrix Ink $3.00, WRITELN(PRINTFILE); 
bottle available in black/brown/ WRITELN(PRINTFILE); 
red/green/yellow/purple/ END; 


orange/gold and silver. BEGIN {main} 


OETA SE REA ITA ы те, апи jopen and output file} 
Over 7500 printers supported. WRITELN(CHR(12)); iclear screen; get DELAY ond CHANNEL} 


MERCURY MODEM REPEAT 


Really 100% Hayes* Compatible. GOTOXY(0,5); 
B 300/1200 baud. WRITELN('Enter delay os integer (1..256) in steps of'); 
@ audio monitor/front panel lights. e da Prec from minimum of 26 microseconds:'); 
= 18 months warranty. IF (DELAY<@) OR (DELAY>255) THEN 
C Shipping $4.00 WRITE('DELAY OUT OF RANGE'); 

ча UNTIL (DELAY»-1) AND (DELAY < 286); 


WRITE(CHR(12)); jeroses error message} 


REPEAT 

GOTOXY(0,5); 

WRITE('Enter channel number @..15): '); 

CHANNEL := INTIN; 

IF (CHANNEL«0) OR (CHANNEL»15) THEN 
DATA SWITCHES WRITE('CHANNEL out of ronge. Reenter.’); 
All - ull Ima айй, all meia) UNTIL (CHANNEL»-1) AND (CHANNEL < 16); 
heavy duty switch, elegant design, best A:m 1.25.5: 


value for m i 
те шыл S m RUE Un iclears screen} 
^ : GOTOXY(0,5); 
WRITELN('FRAME GRABBER STARTING’); 
WRITELN; 
FRAME(CHANNEL,DELAY,V1); {the first call to FRAME.} 
WRITELN(CHR(12)); {clears screen} 


"Hayes is à tredemark of Hayes Microproducts. 


2PortsParallelorSeria] 9 7599 
4 Ports Parallel or Serial $15000 


2 Computers/2 Printers 
Parallel or Serial 515000 


КЕРЕАТ 
GOTOXY(0,5); 
WRITELN('Enter delay os Integer (1..256) in steps ої"); 
WRITE('5 microseconds from minimum of 26 mlicroseconds:"); 
We have cables too. Please inquire or DELAY := INTIN; ELA is 5 microseconds] 
specify at time of order. IF (DELAY<@) OR (DELAY>255) THEN 
Order Toll Free. WRITE('OELAY out of range'); 


Call or write for free brochure. UNTIL (DELAY»-1) AND (DELAY«256); 
1-800-547-3303 WRITE(CHR(12)); [erases error message} 


In Oregon 503-297-2321 (24 hours line) GOTOXY (0,5); 
WRITELN('FRAME GRABBER STARTING’); 
CEmputer ||| r 
р FRAME (CHANNEL , DELAY , V2) ; 
E WRITELN('Converting data to REAL."'); 
Friends ® FOR N:s @ TO 255 DO BEGIN 
6415 SW Canyon Ct., 410, Portland, OR 97221, (continued) 
telex 4949559 
Dealer inquiries weicome. 
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Until today, 
you needed a 
Charting program, 
a Drawing program, 
anda 
Presentation program. 


NOW ALL YOU NEED IS 


EMERGRAPHCS 2,0 


EnerGraphics 2.0 simply outperforms the 
competition. Whether you're making charts for 
e - a presentation, analyzing data, making maps, "mie 
d flow charts or creating almost any type of 
graphic, you'll find the capability with 
EnerGraphics 2.0. 


тита mec ошл Gm um 


EnerGraphics 2.0 ИЫ — 
is easy fo use too, because a Г 
mouse has been added. Now with mere 
pushes of a button, stunning charts and drawings m. бам 
are easily created. Help screens are also available, irmnas tune Караганга thi 
plus, new documentation with a quick-tip book that 
makes EnerGraphics 2.0 a breeze to use. 
So, if you want this kind of 
performance and capability which can be 
used by anyone, the simple choice 
is EnerGraphics 2.0. 


U aag ا‎ руту 


Write for more 
information and a 

dealer near you or 
call 800-325-0174. 


ENERTRONICS. 


Enertronics Research, Inc. • #5 Station Plaza • 1910 Pine Street e St. Louis, MO 63103 © (314) 421-2771 
Inquiry 120 


VOLTS[N] := Vi[N]; 
VOLTS[N] := AxVOLTS[N]-5; 
END; 

DUMP; 

FOR N :« 8 TO 255 DO BEGIN 
VOLTS JE = V2[N] 
vc N] := fo Maria; 


CLOSE 4 PRINTFILE; 
END. 


REAL TIME UNDER PASCAL 


{convert to REAL} 
{change to volts} 


| 


convert to REAL 
change to volts 


Figure 3: The graph of the data taken from the ADC with DELAY = 6 
(hexadecimal). 


Figure 4: The graph of the data taken from the ADC with DELAY = 20 
(hexadecimal). 
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On the left, you need only write V1+ 
100 (hexadecimal) to have that ad- 
dress of the 128th word of V1. 

Let me stress that in assembly lan- 
guage no reference is made in any of 
this data manipulation to data struc- 
ture, Any structure that is there must 
be handled by the programmer. You 
have to know exactly how the data will 
be arranged, and if you do it wrong 
the opportunities for disaster are 
boundless. 

For example. structured arrays of in- 
tegers are arranged sequentially in 
memory. Each integer is distributed 
over two bytes with the low-order part 
of the integer in the byte at the lower 
address. This means the LO byte of 
integer #2 is the third byte from the 
start of the list. The .PUBLIC state- 
ment or the transfer of address 
through the stack provides you with 
access to the LO byte in the array be- 
ing referenced. whether the array is 
an array of 1 or 100. After that, the 
counting is all yours. 


THE PASCAL PART 

To complete the example, listing 3 is 
a simple Pascal program that uses the 
assembly language routine in listing 
l. The program simply gathers two 
blocks of data and prints them out. Its 
purpose is to show how the call is 
made, that it actually works, and that 
the transfer by address through the 
stack does enable you to apply 
FRAME to any array you might want. 
Had ] used a global variable array, 1 
would have had to use the data I ob- 
tained from each call to FRAME 
before calling FRAME again. Figure 3 
shows the sinusoid plotted from the 
data taken on a 60-Hz signal using 
GRABBER with DELAY = 6 (hexa- 
decimal). Figure 4 shows the sine 
PADS with DELAY = 20 (hexadeci- 
mal). 


CONCLUSION 

This application shows that for those 
rare circumstances in a high-level pro- 
gram where you must descend into 
the depths to achieve timing. com- 
munications, or any other operation 
where machine language is sine qua 
non, the makers of many Pascals have 
made it possible for you to do just 
that. m 


Weve taken the work 


out of doing Windows. 


Microsoft® Windows is becoming the most 
popular operating environment for PC systems. 

Its not surprising. Windows provides the 
foundation for an exciting new generation of 
applications that users are demanding. In addi- 
tion, Windows handles many of the details 
involved in a software project allowing you to 
spend more time enhancing your application. 
Thats why a growing number of corporate and 
independent software developers are building 
Windows applications. 

The Microsoft Windows Software Develop- 
ment Kit is your key to this extraordinary new 
environment. Its packed with full reference 
documentation, libraries, utilities and sample 
programs. Together with our C Compiler or 
Macro Assembler, its a comprehensive package 
that lets you make the most of your application. 


Software with a new view. 


Giving your applications the Windows 
treatment begins with a new look. The rich 
graphical environment allows you to rethink how 


you want your program to be presented on screen. 


It lets you mix text and graphics. You can incor- 
porate multiple fonts in a variety of sizes, faces and 
styles. And it provides the basic building blocks 
that make it easy to create drop-down menus, 
dialog boxes, scroll bars, icons and more. 

These features not only simplify your applica- 
tion design, but also provide the familiar interface 
that makes your software easier to learn and use. 


Easing the data shuffle. 


Of course, theres more to Windows than 
just looks. Now, different applications can work 
together. In concert. 

The Windows Clipboard provides support 
for users to cut and paste information between 
your applications and others. Or you can use 
messages to establish “hot links" to transfer 
data automatically. 


Upgrading made easy. 
Windows device independent design allows 
you to build your application today and take 
advantage of new As nim as it becomes avail- 
able. When new graphics cards, printers and 
pointing devices appear they can be used with 
your software, without modifying your code. 


Simply by installing the new driver. 
Your window of opportunity. 


The Microsoft Windows Software Develop- 
ment Kit is your fastest route to better applica- 
tions. And with it, we also offer DIAL, our on-line 
technical support service to help you with the 
tough questions, and development courses that 
cover everything from using the dialog editor 
to memory management. 

Find out how you can get your Microsoft 
Windows Software Development Kit. Pick up the 
phone and call (800) 426-9400. In Washington 
State and Alaska, call (206) 882-8088. In Canada, 
call (416) 673-7638. And well open the door 


to Windows. 


The Microsoft Windows 
Software Development Kit includes: 
* Dialog editor. 

* Icon editor. 
* Font editor. 
* Resource compiler. 
* Linker. 
* МАКЕ (program maintenance utility). 
• Symbolic debugger. 
* Heap analysis utility. 
* Sample programs. 
* Windows libraries. 
* Programmers reference. 
* Programmers utility guide. 
System requirements: 
+ 512К memory, DOS 2.0 or higher. 
* Two double sided disk drives* 
* Graphics adapter card. 
*hard disk recommended 


Microsoff Windows Software Development Kit 


The High Performance Software. 


Microsoft is a registered trademark of Microsoft Corporation. 
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The 


Your search for execution speed is over. 
The new Microsoft" C Compiler Version 4.0 
is here. With blazing performance. We ve 
added common sub-expression elimination 
to our optimizer that produces code that 
rips through the benchmarks faster than 
ever before. 


“Ве Microsoft performance in the benchmarks 
for program execution is the best of the lot overall" 
— William Hunt, PC Tech Journal, January, 1986* 


But speed isnt the only edge you get with 
Microsoft C. Other advantages include a vari- 
ety of memory models like our new HUGE 
model that breaks the 64K limit on single 
data items. Plus our NEAR, FAR and HUGE 
pointers, which provide you greater flexibility. 
All this allows you to fine tune your program 
to be as small and fast as possible. 


"Excellent execution times, the fastest register 
sieve, and the best documentation in this review 
... Microsoft Corporation has produced a 
tremendously useful compiler" — Christopher 
Skelly, Computer Language, February, 1986. 


No more debugging hassles. 
Introducing CodeView. Free. 
Now; for a limited time, well give you an 
unprecedented programming tool when you 


buy Microsoft C, free. New Microsoft Code- 
View" offers the most powerful tool yet in 


astest 


the war on C bugs. Forget the hex dumps. 
Now you can view and work with programs 
at any level you want. Use the program 
source, the disassembled object code, or 


Microsoft C Compiler Version 4.00 


Microsoft C Compiler 
* Produces fast executables and optimized code including elimination 
of commen sub-expressions. NEW" 
+ implemenrs register variables. 
* Small, Medium and Large Memory model libraries. 
* Compact and HUGE memory model libraries. NEW! 
* Can mix models with NEAR, FAR and the new HUGE pointers. 
* Transport source and object code between MS-DOS* and XENIX* 
Operating systems. 
* Library routines implement most of UNIX" System V C library. 
* Start-up source code to help create ROMable code. NEW! 
* Full proposed ANSI C library support (except clock). NEW! 
* Large number of third party support libraries available. 
e Choose from three math libraries and generate in-line 8087/80287 
instructions ar floating point calls: 
— floating point emulator (utilizes 8087/80287 if installed). 
— 8087/80287 coprocessor support. 
— alternate math package — extra speed without an 8087/ 80287. 
* Link your C routines with Microsoft FORTRAN (version 3.3 or 
higher), Microsoft Pascal (version 3.3 or higher) or Microsoft 
Macro Assembler. 
* Micrasoft Windows support and MS-DOS 3.1 networking support. 
* Supports MS-DOS pathnames and input/ourpur redirection. 


Microsoft Program Maintenance Utility. NEW! 
e Rebuilds your applications after your source files have changed. 
* Supports macro definitions and inference rules. 


Other Utilities 

* Library Manager 

* Ohject Code Linker. 

e EXE File Compression Utility. 
e EXE File Header Utility 


C Benchmarks "рне 


Computer 
Microsoft — Lattice Innovarion Artec Wizard 
C40 C 30 e d CB6 32 C 10 
Sieve of 
Eratosthenes 
(register) 82.9 151.4 172.3 88.0 9] 9 
Copy Block — 869 231.7 199.0 1238 189 5 


Run on an IBM PC XT with 512K memory 


Microsoft CodeView 
Window-oriented source-level debugger. NEW! 


* Watch the values of your local and global variables and expressions 
as you debug. 

* Set conditional breakpoints on variables, expressions or memory; 
trace and single step. 

* Watch CPU registers and flags as you execute. 

e Effectively uses up to four windows. 

* Debug using your original source code, the resulting disassembly 
or both intermingled 

* Use drop-down menus to execute CodeView commands. 

+ Access the on-line help to lead you through CodeView's options 
and settings. 

* Easily debug graphics-oriented programs since program output is 
kept separate from debugger output. 

* Keyboard or optional mouse support. 

* Enter in familiar SYMDEB or DEBUG commands. 


“Reprinted from PC Tech Jaenal, January 1986, copyright 1986, Zlff-Davis Publishing 


youve ever seen. 


both at the same time. Open a window to 
view CPU registers and flags. Watch local 
and global variables as well. All while your 
program is running. 

CodeView gives you complete control. 
Trace execution a line at a time — using 
source or assembly code. Or set conditional 
breakpoints on variables, memory or expres- 
sions. CodeView supports the familiar 
SYMDEB command syntax, as youd expect. 
Commands are also available through drop- 
down menus. Combine the new window- 
oriented interface with our on-line help and 
debugging has never been easier. Or quicker. 


Take the $5 CodeView tour. 

You may find it hard to believe our debug- 
ger can do all we've claimed.So мете offering 
test drives. Five bucks will put you behind 
the wheel of a Microsoft C demo disk with 
CodeView: See for yourself how fast debug- 
ging can get. 

For more information about the Code- 
View demo disk, the new Microsoft C 
Compiler, a list of third party library sup- 
port or the name of your nearest Microsoft 
dealer, call (800) 426-9400. In Washington 
State and Alaska, (206) 882-8088. In Canada 
call (416) 673-7638. 


h Options ИЙ Trace! 


iszero() : 
4034 
3085 :В9ЕЕ B88288 MOV 
3DB5:88F1 Е89402 CALL 
3DB5:88F4 56 PUSH SI 
1085 :00Р5 887604 HOU 
| t[81 = 1; 
‘OBF8 C686441681 HOV 
div(s); 
3DB5:BBFD 56 PUSH S 
JDB5:808FE E82601 CALL 
3DB5:80181 83C4B82 ADD 
15: add(); 
JDB5:8184 EB4D88 CALL 


island = 1; 


3DB5:8187 C746FE8188 HOU 
17: do 1 


2da 33 80х29 
41834:8821 Microsoft 


‘9888 88 вө BO ве вө OO BA AA 43 


AX , BOZ 
. chkstk (8388) 


Si Word Ptr [BP«04] 


add (8154) ; BRO | 


Word Ptr [island], 6601 i not zero 


N UU nud ug rg ou uu 


Byte Ptr [ t (1A44)1,61 
/* tI] 


1/5 #/ 


div (8227) 
SP, +02 


novrf lou 
i up 


| E] s 
" positive 


по auxcy 
odd 


1 


ы 


Microsoft C Compiler 


The High Performance Software 


Microsoft, MS-DOS ond XENIX are registeret trademarks and CodeView is a trademark of Microsoft Corporation UNIX Is a 
trademark of AT&T Bell Laboratories [AM is a registered trademark of imernanonal Business Machines Corporation. TOffer expires 12/31/86 


Finally, а language worth 


For years BASIC has been everyones first 
language. And for almost as long, they ve been 
tempted by other languages. Lured by promises 
of more speed, more power. 

We have a solution. A new language thats a 
substantial improvement over BASICA. Faster. 
More structured. Finally, a compelling reason to 
leave BASIC. 

Introducing Microsofts QuickBASIC 
Compiler, Version 2.0. 

At last, you can have the latest programming 
techniques, combined with the solid foundation 
of BASIC. Our new compiler is as compatible 
with BASICA as you can get. At the same time 
it offers the extra speed and power youve been 
looking for. 


NEXT without FOR 


cod шшш cm so ыш C -———— e — 4 


Run faster with compiled code. 


[f there's one thing you've asked for, its speed. 
And Microsoft* QuickBASIC simply blazes. 
Old BASICA programs will run up to ten times 
quicker once they ve been compiled. Sometimes 
even faster. 


Everything you need. Built-in. 


Making programs run faster is only part of the 
story, though. The new Microsoft QuickBASIC 
Compiler includes a full-screen editor, built-in. 
So now you can make the jump from writing to 
RUNning in no time flat. Edit your program, 
compile it, and run it. Faster than any other 
BASIC compiler around. All without leaving 
our on-line help and prompts. 


| Ме à t Error 


Киши E‏ = ج 


leaving BASIC for. 


On the rare chance your program doesnt run 
10095 the first time out, weve got another sur- 
prise for you. The Microsoft QuickBASIC 
debugger. Our full-screen tracing lets you debug 
your programs while watching the source code 
execute. A line at a time, or with breakpoints. 
As easy as can be. 

Qur compiler is also smart enough to save you 
time. First, by finding any errors in one pass. 
Second, by putting your editors cursor on the 

roblem. Automatically So you dont have to get 
- in a maze of error codes and line-numbers. 


The BASIC virtues. And more. 


Speaking of line numbers, lets not. Because 
line numbers are strictly optional. And Microsoft 
QuickBASIC lets you use alphanumeric labels 
as well. Now you сап GOTO ErrorCheck instead 
of line number 6815. 

Or you could stop using GOTOs altogether. 
There are a variety of options that could make 
the GOTO an endangered species. Features like 
multi-line IF- THEN blocks. And named sub- 
programs. Now your BASIC programs can be 
as structured and organized as you want. 

Weve only just begun to talk about the 
virtues of Microsoft QuickBASIC. There are 
dozens of enhancements to your favorite 
language. Things like larger arrays. Local and 
global variables. Reusable modules that let you 
create libraries of your most often-used routines. 
All explained in a revised manual that includes 
a complete language reference. 


Making your quick escape. 
If all these features follow your BASIC 


instincts, then zip on down to your nearest 
Microsoft dealer. Thats where youll discover the 
best surprise of all. The price. Only $99 for the 
best reason to leave BASIC. 

For the name of your nearest Microsoft dealer, 
call (800) 426-9400. In Washington State and 
Alaska, (206) 882-8088. In Canada, call (416) 
673-7638. 


Microsoft® Quick BASIC 
The High Performance Software™ 


Mictosoft ıs 4 registered traclernark and The High Performance Software 13 a trademark of 
Mierzmofr Corporation. IBM a а reguuered trademark of Intersatenad Busmess Machunes Corporaton 


Microsoft QuickBASIC Compiler Version 2.0 
for ІВМ" PC and Compatible Computers. 


BASICA Compatibility 

* Sound statements including SOUND and PLAY. 

* Graphics statements including WINDOW VIEW DRAW 
GET, PUT, LINE, CIRCLE, LOCATE and SCREEN. 

* Support of EGA extended graphics modes. NEW! 

* BASICA structures are supported including WHILE/WEND, 
IF/THEN/ELSE, FOR/NEXT, GOSUB/RETURN, and 


event handling. 


Microsoft 
Results of Sieve Benchmark BASICA 3.1 QuickBASIC 2.0 
Seconds per iteration 18 0.52 


Complete Programming Environment 

+ Built-in Editor that places the cursor on found errors auto- 
matically, NEW! 

* Compile entirely in memory at speeds up to 6000 lines per 
minute. NEW! 

* Link routines once when starting a programming session and 
no need to link again when changing programs. NEW! 

ы c debugger with single-step, animate, and trace modes. 

* Create stand-alone programs. 

Alphanumeric Labels 

* Can be used to make your programs more readable. Line 
numbers are not required but are supported for BASICA 
compatibility. 

Structured Programming Support 

* Block IF/THEN/ELSE/END IF eliminates the need for 
GOTO statements. NEW! 

• Subprograms can be called by name and passed parameters. 
Both local and global variables are supported. 

Modular Programming Support 

* Separate compilation allows you to create compiled BASIC 
libraries to use and re-use your programs. 

+ A library of routines to access DOS and BIOS interrupts is 
supplied. NEW! 

Large Program Support 

* Code can use up to available memory. 

* Numeric arrays, each up to 64K bytes, 


can use up to available memory. 
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THE APPLE MACINTOSH GAVE US all a glimpse, back in February of 1984. 
of a glittering new future for personal computers. Many people had seen similar 
technology in the high-end workstations made by companies like Xerox, 
Apollo, and Sun. But these workstations were priced outside the range of the 
traditional personal computer: we drooled over them but didn’t expect to be 
able to own one—until the Macintosh came along. 

Soon after the Macintosh created a new wave of excitement in the personal 
computer world, Atari and Commodore began showing prototype machines 
that offered similar capabilities but with more power and at lower cost. Sud- 
denly, it seemed that a new trend in personal computers was developing. 

Inspection of the new machines, and many of the workstations they emulated, 
revealed a common component—a Motorola MC68000-series microprocessor. 
Closer investigation showed that the MC68000 had the horsepower and the 
easy programmability that lent itself to the creation of workstation-like 
machines. These machines had lots of memory, addressed linearly, and han- 
dled bit-mapped graphics with ease. 

Many people began to see the MC68000 as an alternative to the Intel 
iAPX86-series microprocessor that powered the IBM PC-class machines. Today, 
rm are avid MC68000 camps and equally avid Intel iAPX86 programmer 
cadres. 

Sparked by all the interest in the new Commodore Amiga. the Atari ST series, 
and the Macintosh, BYTE began work on an extensive examination of the 
MC68000. Originally planning for a separate issue of the magazine, we put 
together a series of articles exploring the MC68000 and many of the machines 
it powers. Those articles make up this month's theme section and the con- 
tinuing coverage of the MC68000 that will appear in our Features section over 
the next several months. 

The coverage in the following pages includes a comparison of the entire 
MC68000 series by Motorola's Tom Johnson. There аге, in fact, five different 
MC68000s, and Johnson explains what each is designed to do and. most im- 
portant, how compatible they all are with each other. 

In other articles, Mike Morton passes along some of the assembly language 
techniques he's acquired while helping to write software such as Lotus's Jazz 
for the Macintosh. Adam Webber shares some similar observations about the 
Macintosh and Amiga system software gleaned from hís work in porting the 
True BASIC language to those two machines. A group of Hewlett-Packard 
engineers explains why the MC68000 is particularly well suited to the UNIX 
operating system. Mike Rothman explains the many faces of GEM and the 
other system software on the Atari ST. And Elaine Ditton and Richard Ditton 
look at writing animation software for the Amiga, the MC68000-based machine 
with the most raw computing power but also the rawest system software of 
the new wunderkind computers. 

Follow-on articles in subsequent issues will include articles on debugging 
in an MC68000 environment, more assembly language programming tech- 
niques, and more advanced tutorials on the Atarí ST, Amiga, Macintosh, and 
other MC68000 machines. 

—G. Michael Vose, Senior Technical Editor, Themes 
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Amiga under $2,000. 


Anybody else 
up to $20,000. 


This "painting" was created on the 
Amiga™computer using Electronic 
Arts’ Deluxe Paint™software. No 
PC, anywhere, can create this kind 
of graphic dazzle for the price of 
an Amiga. 

But there's more to the Amiga 
than whiz bang graphics. Its also a 
top-of-the-line PC ready to solve 
problems, business and personal. 

The incredible power that brings 
Tut back to life can also make 
gigantic spreadsheets sit up and 
beg, can make eloquent the word- 
iest of word-processing tasks, and 
thanks to the Amigas unique multi- 
tasking capabilities, it can do 
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word processing and spreadsheet 
analysis and graphics and more 


simultaneously. 


No other PC past, present or in 
the near future has done it, is doing 


it or is likely to do it. 
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68:000 MACHINES 


68000 TRICKS 
AND TRAPS 


BY MIKE MORTON 


Some assembly language programming guidelines 


THE ERA OF HIGH-LEVEL LANGUAGES has not made 
assembly language coding a dead art, even on modern 
microprocessors designed for executing compiled high- 
level code. Although personal computers are approaching 
the power of mainframes, the way to get the most out of 
any processor is to know when to use assembly language. 
The popular Motorola MC68000 processor is a good ex- 
ample; it has a fairly regular instruction set and instruc- 
tions to support features of such languages as Pascal and 
C. Yet the instruction set is not perfectly orthogonal—warts 
in the design and implementation make the architecture 
interesting for hand-coded assembly programs. 

The continuing usefulness of assembly language. even 
on this processor. is apparent in recent industry products. 
The Macintosh ROM, for instance, is written entirely in 
assembly language, yielding considerable savings in mem- 
ory and speed. 

In this article I'll survey some of the subtleties of the 
68000 to help you avoid its pitfalls and exploit its oddi- 
ties for better speed or memory use. 1 assume that you 
have some experience using the 68000: if not, see the 
bibliography at the end of this article. 


TRAPS FOR THE BEGINNER 

Most of the 68000's "traps" have a reason behind them: 
unintuitive aspects of the processor may actually be more 
useful, easier to implement, or correct in the view of the 
68000 designers. 

One trap is memory alignment. Although the 68000 sup- 
ports byte, word, and long-word operations, word and 
long-vord operands must be aligned on word boundaries 
(even addresses). This is because memory is grouped in 


words (2 bytes) and accessed via a 16-bit bus. Instructions 
must be word-aligned also, but assemblers and linkers nor- 
mally do this for you. 

Another trap is stack direction. The 68000 stack "grows" 
toward low memory. This means that to allocate stack 
space you should subtract from the stack pointer: 
SUB ffsize SP. To deallocate space (or to discard previous- 
ly pushed values), add to the stack pointer. Equally con- 
fusing. when allocating local storage with the LINK instruc- 
tion, you must specify a negative displacement to be add- 
ed to the stack pointer. 

The stack pointer (SP) must stay word-aligned. If you 
push or pop a byte through the SP. the processor will 
move a word to or from the stack. placing the relevant 
byte in the high-order half of that word. Only the SP 
behaves this way; other address registers act the way you'd 
expect. This may seem an anomaly in an orthogonal ar- 
chitecture, but the SP must stay word-aligned so that words 
and long words are pushed to even addresses. 

Shift and rotate instructions can operate on the byte 
word. or long-word part of a data register, but shifts of 
memory operands can be only word size. Data registers 
can be shifted by up to 32 bits if the shift count is specified 
in another register or by up to 8 bits if the shift count is 
a constant given in the instruction. Memory can be shifted 
by only 1 bit. 

The syntax of two-operand instructions may be reversed 
from other machines you're used to. For instance, the 

(continued) 
Mike Morton received his B.A. in mathematics from Dartmouth Col- 
lege. He is currently a senior software engineer for Lotus Develop- 
ment Corporation (161 First St., Cambridge, MA 02142). 
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TRICKS AND TRAPS 


68000 instruction MOVEW DO,D1 is equivalent to LOAD 
01,00 on some other machines; that is, the contents of 
the DO register are moved into DI. On the 68000. the des- 
tination register—the one affected by the instruction—is 
always second. The operand order for CMP instructions 
is also reversed from some older machines; therefore you 
would read CMP 00,01 as “compare DI to DO." (But 
beware: Some assemblers reverse the order of the 
operands from Motorola’s standard: UNIX assemblers 
often do this.) 

The 68000 provides the comparison operations shown 
in table 1. This includes not only all six possible relation- 
ships between two numbers, but also whether numbers 
are compared as signed or unsigned quantities. (Compar- 
ing the word values 0006 and FFFE hexadecimal depends 
on how the numbers are interpreted. If they're signed 
numbers, 6 is greater than —2. But if they're addresses, 
they're unsigned, апа 0006 is a lower address than FFFE.) 

The confusing thing is that the expected unsigned equiv- 
alents of BLT and BGE are not BHS (branch on higher 
or same) and BLO (branch on lower). Instead. Motorola 
uses BCS and ВСС, respectively. The processor is perfect- 
ly orthogonal, providing for all types of comparisons. But 
the mnemonics are asymmetrical on the unsigned side 
{unless you use a nonstandard assembler or define your 
own macros]. 

(The distinction between signed and unsigned com- 
parisons comes up rarely, since they are the same unless 
one of the values involved has the high-order bit |the sign 
bit] set. However, when the distinction is significant, it can 
lead to trouble. An operating system's disk allocator may 
sort disk blocks using a BGT instruction. After some years, 
a site tries to configure a system with more than 2?! bytes 
of disk storage. Everything grinds to a halt because BGT 
compares 80000010 hexadecimal to 7FFFFFFO hexadeci- 
mal and incorrectly finds the latter address to be greater. 
A BHI instruction would have compared and sorted the 
addresses correctly.) 

A note on using the condition codes: After a TST in- 
struction, the overflow (V) condition code is cleared. This 
means that after TST, BLT is equivalent to BMI, and BGE 
is the same as BPL. Stylistically, BMI and BPL make more 


Table |: This table shows which branch instructions will 
result in a branch taken when testing for a given relation- 
ship of DI to DO after a CMP DO,D1 instruction. 


Relationship Signed Unsigned 

< DO BCS (branch on Carry Set) 
<= DO BLS 

= DO BEQ 

+ DO BNE 

> DO BHI 

>= DO BCC (branch on Carry Clear) 
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sense after a TST unless the value being tested is the dif- 
ference of two other values. 


TRAPS FOR EXPERTS 

Some quirks of the 68000 are less intuitive and regularly 
catch seasoned programmers. Some of these aspects of 
the implementation suggest design difficulties and trade- 
offs in the processor: others reflect the designers ideas 
on what constitutes good programming. 

Addresses and data are different. Most assemblers 
quietly assemble MOVE #0,An as a MOVEA (move to an 
address register) instruction without nagging the program- 
mer about the distinction between MOVE and MOVEA. 
But the 68000 treats data and address values very 
differently. 

Address operations (MOVEA, ADDA, etc) are never 
byte-size. 

Word values are sign-extended to 32 bits before being 
used in address operations. Thus, ADDAW D1,A2 extends 
the low-order word of DI before adding it to A2. In the 
68000, there is no such thing as a 16-Ы( address, so а 
word-size value is converted to 32 bits before being used 
in address operations. 

Address operations never set condition codes; most 
data operations do. This is useful in subroutines that return 
information in the condition codes: 


TSTW DO : Set condition codes to 

; return to caller. 
MOVE.L (SP}+,A0 ; Pop return address into AD. 
ADDW #params,SP ; Deallocate < params bytes 
; of parameters. 
; Return with condition codes 
; still set. 


(Note that the MOVE and ADD are translated into MOVEA 
and ADDA by the assembler.) The condition codes set by 
the TSTW are unaffected by the remainder of the exit 
sequence. 

Another trap concerns loop operations. A loop ending 
with a DBcc instruction (such as DBEQ) loops until the 
condition cc is true; this instruction can be thought of as 
"decrement and branch back if condition false." This is 
confusing since, if you were to write out several instruc- 
tions to replace a DBEQ, they would contain a BNE to 
jump back to the top of the loop. not a BEQ. 

If the condition being tested for is not detected (or if 
you're using ОВАА), the loop will stop when the counter 
reaches —1, not O. If you want the loop always to be ex- 
ecuted once, you should enter it at the top with the count 
already decremented by |. For example, to search for the 
first null (zero) byte in a table of N bytes pointed to by Al: 


MOVE.W #N-1,D0 ; Start the loop counter 


JMP (A0) 


: one too low. 
LOOP : Come here to test 
; another byte. 
TST.B (А1) + ; Is Al's byte zero? 
; (Advance after testing) 
DBEQ Dû LOOP : If not zero AND DO is 


{ still > =0, loop back. 
(continued) 


TRICKS AND TRAPS 


This loop will execute at most N times. It corresponds to 
Pascal's "repeat. . . until" construct. For the equivalent of 
"while. . .do," which doesn’t necessarily enter the loop: 


MOVE.W #N, DO 
BRA LOOPSTART 


; Start the loop counter normally, 
; Dont fudge DO; jump to 
; the loop end first. 


LOOP : This is the loop head. 
TST.B (А1) + ; Is Al's byte zero? 
: (Advance after testing) 
LOOPSTART ; Enter here to check count 
; before looping. 
ОВЕС DOLOOP . ; If not zero AND DO is 


; still > = 0, loop back. 


If you're using ОВсс, don't forget to initialize the condi- 
tion codes so the DBec doesn't fall through when you 
jump to it. In the code above the MOVEW #N, DO 
“primes” for the loop. 

Also remember that the data register used to control 
the loop is decremented as a word quantity. If it's possi- 
ble to have more than 2'4 iterations, you have to nest two 
DBcc loops. For example, to checksum a list of bytes 
whose length is specified in the long word DO: 


MOVEQ #0, D3 ; Initialize checksum. 

MOVE W DO,D1 : Low word of loop length in D1. 

MOVE.L, D0,D2 ; Get high word of loop length 

SWAP D2 ; jn D2 to use for outer loop. 

BRA.S START ; Enter at the end of the loop. 
LOOP: ADDB {А1 +,03 ; Add the next byte into sum. 
START: ОВНА 01,LOOP _ ; Inner loop: Loop on low word of 

DO. 
ОВНА D2,LOOP ; Outer loop: Loop on high word. 


Small adjustments to the stack pointer can be done with 
ADDO (or SUBQ) #n SP, but these instructions can 
change it by at most 8 bytes. The fastest way to change 
it by more than 8 bytes is with LEA n(SP),SP. 

The 68000 does not allow you to execute a MOVE in- 
struction with a destination relative to the program counter 
(PC). In the view of the 68000 designers, code should not 
patch itself. If you must change a table in the middle of 
code, you must point to it with an instruction like LEA 
TABLE(PC)An and then alter it through An. (Self- 
modifying code is especially bad for 68000 programs that 
may someday run on the 68020, because the 68020's in- 
struction cache normally assumes that code is pure.) 

For no apparent reason, the CLR instruction always 
reads from an operand before clearing it. But unlike BCLR. 
CLR doesn't set the condition codes. Never use CLH to 
write a zero to a memory-mapped device address if the 
device will be affected by the read. The Scc instruction 
and MOVEs from the status register also read before 
writing but are less likely to cause problems. 

Don't confuse the EXG and SWAP commands. EXG ex- 
changes the 32-bit contents of two registers. SWAP swaps 
the 16-bit halves of a single data register. 

When indexing into an array, remember to multiply the 
index register by the "stride" (bytes per element) of the 
array. For instance, if DO holds an index into an array of 
long words pointed to by Al. you must multiply the in- 
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dex by 4 to convert from long words to bytes: 


MULU #4,D0 ; Turn the array index into 
; a byte offset. 
MOVE.L O(A1,DO.L),D1 =; Pick up the long-word 


; array element in D1, 


The EOR instruction must have a data register for the 
source, except for the immediate form of the instruction. 
EORI. 


CODING FOR SPEED: PRINCIPLES 

The secret of efficient code on the 68000 can be described 
using one word: “registers.” Suppose, for example, that 
you have two 32-bit variables. If you keep them in regis- 
ters, the time to add one to the other with ADD.L 00,01 
is 8 clock periods. If they're in memory pointed to by ad- 
dress registers, the time to add them with MOVE.L (A0),DO 
and ADO.L DO,(Al1) is 32 clock periods, four times slower! 
The moral of the story is simple: Work hard to keep fre- 
quently used quantities in registers. 

You can learn this important rule and others by study- 
ing instruction timing information (such as the tables in 
the M68000 16/32-bit Microprocessor Programmer's Reference 
Manual). Times are given in clock periods, which I'll cali 
cycles; a 10-MHz processor executes 10 cycles per micro- 
second, In general, the tables give the base time for each 
instruction. Most base times must have additional times 
added in for the operands. For instance, the time to ex- 
ecute ANDW ОО(АТ)+ is 8 cycles for a word-size AND- 
to-memory and 4 more cycles for the (А1)+ destination 
operand. (The source operand is "free" because it's a 
register.) Thus, the entire instruction takes 12 cycles, or 
1.2 asec on a 10-MHz processor. 

When you're trying to save a few cycles in a crucial loop. 
timing tables can be useful as more than just a reference. 
They provide a concise summary of the architecture—sort 
of a shopping list of the instructions available and the cost 
of each. When you're trying to avoid preconceived no- 
tions of which instructions are suited to solving a problem. 
this summary can remind you of alternatives and en- 
courage lateral drift in your thinking. 


CODING FOR SPEED: BASIC RULES 

The MOVEQ, ADDQ, and SUBO instructions are great. 
For instance, it's faster to zero all 32 bits of a data register 
by using MOVEQ #0,Dn than it is to use CLR.L Dn. 
Remember that these instructions are limited to small 
numbers: MOVEQ can load values from —128 to 127 in- 


. to a data register; ADDQ (SUBQ) can add (subtract) only 


values from ! to 8 to (from) its destination. 

DBcc is especially efficient; use it whenever you can. 
(But beware the traps described above.) 

Not all assemblers automatically produce "short" 
branches (branches with 8-bit displacements). Check the 
output of your assembler to see if it emits a short branch 
whenever possible. If not, you may have to use BRA.S, 
BSR.S, and Всс.5 in your source code instead of BRA, 
BSR, and Bcc. 

icontinued) 
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ш Separate Compilation 
B Native Code Generation 
ш Large Memory Model Support 
m Multitasking 
B Powerful Debugging Tools 
= Comprehensive Module 
Library 
ш Available for the PC 
and the VAX 


Move up to LOGITECH | 
MODULA-2/86. Whether 
you're a single programmer or part of a team, 
with LOGITECH MODULA-2/86 you'll 
decrease your overall development cycle 
and produce more reliable, more main- 
tainable code. Build your program using our 
extensive library modules, your own 
modules or those from a growing list of 
available third-party software vendors. If 
you're a Turbo Pascal user you can even 
take your existing code along with you with 
the help of our new Translator! 


AIR PB 
NEW & | MP ROVE ED! | 


Turbo Pascal to 

Modula-2 Translator 349 
Now it's even easier for Turbo users to step 
up to Modula-2/86. Our improved Trans- 
lator changes your Turbo source code into 
Modula-2/86 source, solving all the incom- 
patibilities, and translating the function 
calls of Turbo into Modula-2/86 procedures. 
Implements the complete Turbo library! 


LOGITECH MODULA-2/86 589 
Complete with Editor, Run Time System, 
Linker, 8087 Software Emulation, Binary 
Coded Decimal (BCD) Module, Logitech's 
comprehensive library, Utility to generate 
standard .EXE files. AND more! 
E LOGITECH MODULA-2/86 

with 8087 Support 5129 
B LOGITECH MODULA 2/86 PLUS *189 
For machines with 512K of RAM. Takes 
advantage of larger memory to increase 
compilation speed by 50%. 


Turho Puscal is a revistered trademark of Borland 
international. 
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RUN TIME DEBUGGER 
(Source level!) 

The ultimate professional's tool! Display 
source code, data, procedure call chain and 
raw memory. Set break points, assign values 
to variables, pinpoint bugs in your source. 


UTILITIES PACKAGE 349 
Features a post-mortem debugger (PMD). 
If your program crashes at run time the 
PMD freezes the situation so you can pin- 
point, in che source, the cause of the error 
and the status of the data. Also includes a 
disassembler, cross reference utility and ver- 
sion that allows conditional compilation. 


LIBRARY SOURCES 390 
Source code for our major library modules 
is now available for customization or exem- 
plification. 


WINDOW PACKAGE 

Now you can build true windowing into 
your Modula-2 code. Powerful, though only 
15K in size. Features virtual screens, color 
support, overlapping windows and a variety 
of borders. 


349 


MAKE UTILITY 529 
Automatically selects modules affected by 
code changes to minimize recompilation 
and relinking. Even figures out dependen- 
cies for you! 


CROSS RUN TIME DEBUGGER 
AND ROM PACKAGE 5199 
Now available at an introductory price! 


NEW, 


improved Turbo 
Pascal to Modula-2 
Translator! 


Call for information about our VAX/VMS 


version, Site License. University Discounts, 
Dealer & Distributor pricing. 


To place an order call our specia! 
toll free number: 


и 800-231-7717 


4” In California: 


© 800 552-8885 


| YES 


Î want to move up to | 
Here's the configuration I'd like: | 


LOGITECH MODULA-2/86! 


J Logitech Modula-2/86 $89 | 
C with 8087 support $129 | 
C Plus Package $189 | 

Г] Turbo to Modula Translator $49 
Г] Run Time Debugger $69 | 
O Utilities Package $49 | 
[ Library Sources S99 | 
Û Window Package 949 | 

Г] Make Utility $29 

LJ ROM Package $199 
Total Enclosed -— 
О Visa О Mastercard O Check Enclosed | 
Curd Number Expiration Dare | 
Signature | 
Rame о оо ооо | 
| City, Stute | 


| 


1 


* LOGITECH | 


Logitech. Inc. 

805 Veterans Blvd. 
Redwood City, CA 94063 
Telephone 415-365-9852 

For European pricing please contact: | 
Logitech SA | 

Box 32, CH-1143 
Apples. Switzerland 
—— 41-21-774545 | 
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TRICKS AND TRAPS 


Because a taken short branch is slower than an untaken 
one, try to avoid taking most branches. For instance, if you 
have a loop searching for a null, the simple way to search 
is with 


LOOP ; Here to search for the 
; next null. 
TST.B (АЗ) + ; Check next byte; advance 
; the search pointer. 
BNE.S LOOP ‹ Loop back if not found. 


It takes only a bit more space to "unroll" one or more 
iterations of the loop: 


LOOP ; Here to search for the 
; next null. 
TST.B (A3)4 ‚ Check next byte; advance 
; the search pointer. 
BEQ.S FOUND ; If zero, exit the loop. 
TST.B {A3}+ ; Not zero: check another 
; byte and advance. 
BNE.S LOOP ; If still not found, 
; loop back. 
FOUND : Come here when A1 points 


: one past the null byte. 


If the character tested generally isn't zero. the BEQ.S 
usually goes untaken and is faster. You can unroll any 
number of iterations, adding TST.B/BEQ.S pairs until the 
extra space consumed is no longer worth the diminish- 
ing increase in speed for the branches become long 
branches). 

Addressing with (An) + is faster than with — (An). If you 
have the choice of which direction to go in a search or 
other loop through memory. move upward. (Note that this 
is not true for the destination operand of a MOVE 
instruction.) 

Because (An) addressing is faster than x(An), access to 
the first element of a data structure is faster than to the 
others. (This is also useful with Pascal records, C struc- 
tures, etc.) 

The MOVEM instruction is a very efficient way to stack 
or unstack a large number of registers. But if you have 
to push only two registers, or pop three, MOVEM is no 
faster than moving them one at a time, 

Don't assume that long operations are always slower 
than word-size ones. For instance, word address opera- 
tions can be slower than long ones because of the time 
to sign-extend a word value. 

As with other machines, never multiply or divide by a 
power of 2 when you can shift instead. Although shifts 
are time-consuming, they're always faster than a multiplica- 
tion or division. So, you can use the ASL (arithmetic shift 
left) instruction to multiply by a power of 2 and use ASR 
(arithmetic shift right) to divide by a power of 2. (Be careful 
here—the right shift is not the same as a division if the 
contents of the register are negative. For example, —1 
divided by 2 should be zero, but – | shifted right by 1 
bit is – 1. rounded incorrectly.) Dont forget that the multi- 
plication instructions produce a long-word result from a 
word operand: shifting doesn't. 

To multiply by 2, add a register to itself instead of shift- 
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ing: ADD Dn,Dn. In fact, if you are multiplying a word 
operand by 4, you can do it faster with two ADD instruc- 
tions than with a single shift by 2 bits. 

Similarly. in doing extended-precision arithmetic, you 
can replace the common operation ROXL #1,Dn with 
ADDX Dn,Dn and save 2 or 4 cycles, depending on 
whether the operands are words or longs. 

You can compute certain multiplications faster with shifts 
even if they're not powers of 2. For instance, to multiply 
DO by 17, add DO to 16 times DO: 


MOVE 00,01 ; Copy DO to D1. 
LSL #4,D0 ; Compute 16 x DO in DO. 
ADD D1,DO ; Add original value in to 


; compute 17 x DO. 


Computing products this way is still faster than the 40-plus 
cycles for a multiply instruction. 

The cost of maintaining the stack can be lessened if argu- 
ments are deleted after the call by the caller, not the sub- 
routine. (Most C compilers use this stack protocol.) If the 
stack doesn't have to be cleaned up after every call, you 
can allow debris from several calls in a row to accumulate 
as long as it's easy to keep track of how much there is. 
Typically, you can let it pile up until you reach a branch, 
then unstack it all with an ADDQ (or LEA if theres more 
than 8 bytes to remove). 

Finally, don't ignore the 68000's "higher-level" instruc- 
tions. Even at the assembler level, instructions such as 
PEA, LINK, UNLK, and CHK can be very useful. 


CODING FOR SPEED: SOME COOKBOOK EXAMPLES 
Here are a variety of things you can do to save time when 
you're scraping for cycles. Some are useful in many ap- 
plications; others are very specialized. The more obscure 
queue examples of the kinds of tricks that the 68000 
can do. 

Remember that timings will not be the same on the 
68000's relatives (the 68008, 68010, 68020, ес.). If you're 
working on one of these processors, recompute the tim- 
ings or. when you're not sure which of two approaches 
is faster, measure the speed of both. Timings for the 68020 
will be especially hard to compute because of its sophis- 
ticated prefetch and instruction caching. 

You should also know that not all computers run the pro- 
cessor at the advertised speed. For instance, the Macin- 
tosh's 68000 runs at 7.8 MHz, but it can't always operate 
at this speed because the screen is memory-mapped and 
"steals" some memory cycles. Thus, the effective speed 
of the Macintosh is about 6 MHz, but only memory cycles 
are slowed down—CPU cycles are unaffected. So opera- 
tions done mostly within the CPU (such as multiply, divide, 
and long register shifts) run at nearly full speed. The lesson 
in all this is that timings are hard to compute or intuit: 
you may want to time various pieces of code for yourself 
to see which is faster. 

It is said that one doesn't really know how to use a tool 
until one knows three ways to abuse it. Here are some 
of my favorite ways to abuse the 68000. 


(continued) 
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TRICKS AND TRAPS 


Fast subroutine calls. Although JSR and RTS provide 
a simple subroutine call-and-return, the cost of pushing 
the return address on the stack is significant. For a very 
frequently called subroutine. you can change the call to 
store the return in an address register as in 


LEA RETURN,AO X ; Return address goes in АО. 
JMP routine ; Jump to the subroutine, 
RETURN ; AO points to this spot. 


Then to return, just JMP (АО). By avoiding use of memory. 

this saves 8 cycles. (Note that the LEA instruction refer- 

ences the label RETURN with PC-relative addressing.) 
Also, if you end a subroutine with 


JSR lastsub : Call one last subroutine 
RTS 


: and return. 


and lastsub doesn't alter the stack. you can save a whop- 
ping 24 cycles by using "tail recursion" to replace the two 
instructions with a single 


JMP lastsub ; "Call" lastsub and 
; itll return for us. 


Finally, if you cal] a subroutine and then branch some- 
where else, you can avoid extra jumping around. For 
instance, 


JSR sub : Make a call 
JMP next ; and go somewhere else. 


can be made slightly faster with 


PEA next 
JMP sub 


; Push a fake return address 
; and "call." 
; sub will ATS to next for us. 
(All of the above work for BSR and BRA as well as JSR 
and JMP.) 

Quick test for zero. If you want to test whether a register 
is zero and don't mind trashing the value, use DBRA 


Dn,NOTZERO instead of combining TSTW Dn with BNE 
NOTZERO. 

If you want to do an N-way branch depending on a value, 
you'll usually want to index into a jump table and transfer 
to the appropriate address. A "case" statement is typically 
implemented this way. But if you have a very small number 
of values and want to handle the lower values more quick- 
ly, a series of DBRAs can do this conveniently. For exam- 
ple, if you want to branch based on a register that con- 
tains 0, 1, or 2, 


DBRA DO,NOTO ;Decrement; jump if it wasnt 
; Zero. 

« handle zero case» 

; Соте here if not zero. 

; DO has been decremented. 
; Decrement; jump if original 
; DO wasnt one. 

« handle one case» 

; Not one. DO has been 

: decremented twice. 

; Decrement; if not originally 
; (WO, error. 

« handle two case» 


DBRA DO,NOTI 


NOTI 
DBRA DO,ERROR 


Checking for membership in a small set. If you want 
to see if a number is in a set of several numbers, you can 
create a bit mask corresponding to the set. For instance, 
if the set is (0.1,3,5). the mask has those bits set and the 
bit map is 00101011 (2B hexadecimal). You can test for 
membership in this set with 


BTST D0,4$2B ‚ Is DO in (01,35)? 


If your set is composed of more than eight elements you 

have to move the mask into a data register first. 
Quick comparisons. To check the value of a data regis- 
ter with CMPL £xxx,Dn takes 14 cycles. If the value be- 
(continued) 
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GREATER PERFORMANCE....AT HALF THE COST! 


DATA I/O 29B'"COMPATIBILITY-UNDER $1,500 


Programming A World of Technologies 
UNIVERSAL, GANG & SET PROGRAMMING FOR LAB AND LIGHT PRODUCTION 


BYTEK ALWAYS SETTING HIGHER STANDARDS 
и Supports MOS/CMOS EPROM/EEPROM» including Magabit 
| devices. Options: Bipolar PROMs, Logic Arrey Devices, 40 
pin Micro Chips, and GangCel 
= Memory capacity to 1Mbyte, 64 bit wide programming, davice 
type and parameters stored in non-volatile memory 
B 3-Way device type selection: manually, suto 10 or from menu 
B 2-Way command execution: Function keys or manu 
8 Data 1/0 PROMIInkTM and BYTEK PROMsoftTM compatible 


27 Day No Obligation 
f Pario 


$1,495 


compere 


ORDER TODAY 
800-523- — fin Fla. — 1-305- 994-3520 
Telax: 4998368 BYTEK 


29 === Mastercard or Visa Welcome 


25 Key-32 Character LCD display - Memory expandable to 1 Megabyte 
А5232 PC Interfece, Parailal Printer Port 


Data 1/0, PROMIInk ere trademarks of Data 1/0, Inc. 
MADE IN THE U.S.A. 


| aunan) Instrument Systems Division « 1021 South Rogers Circle « Boca Raton, Florida 33431 


Inquiry 57 


Now, finally at your com- 
mand. À completely integrated 
word processor, calendar/ 
reminder, name/address/phone 
database and directory. Letter/ 
label/report printer, mailmerge, 
invoice system and printing 
calculator. 

PC-Desk does just about 
everything you need. It's a 
powerful and easy-to-use tool 
that reduces your work and 
makes your business life easier. 
And, it does more than hun- 
dreds of higher-priced 
programs. 


Look At Everytbing 


— Instructions 

Step by step directions on the screen. 
You'll always know what codes to usc. 
Even if you're new to computers, you'll be 
efficient right away. 


Calendar/Reminder 

24 reminders per day. Reminder days are 
highlighted. Put the cursor on any day. . 

all your reminders pop up. See a full month 
at a time. Flick back and forth between 
months. Print reminders with a "dn key- 


stroke. You're organized and you'll stay 
Organized. 


To Do List 
Tracks up to 20 projects. You'll never for- 
get what you need to do. 


Word Processor 
Full-featured. . why use any other word 
poseen? PC-Desk gives you oo 
ooking documents. . .with bold, underlin- 
ing, centering, and justification. Word 
wrap, block move, search, margin settings. 
And no waiting for screens to come up 
with Turboscreen. 


Personal Address Book 

Automatically printed in a pocket-sized for- 
mat. Cross-indexed by company name. 
Breast-pocket holder free when you order 
PC-Desk. 


Database 

Outstanding organization and flexibility. 
Easy to access and maintain. Name, address, 
phone number (work and home), saluta- 
tion, title, date, variables for automatic 
printing, comments, and more. Sort on zip, 
or alphabetically by name or company. 
Search, scroll through, change or delete. 


SideKick ls 3 eegistered trademark of Borland Internalional, Inc. 1BM is a registered trademark of International Business Machines Corp. 


The Most Powerful Feature 

PC-Desk automatically pre- 
pares your letters, invoices and 
memos. 

It’s fast and easy to send 
individually typed, personalized 
letters, either singly or by the 
hundreds. Just select the names 
you want. Tell PC-Desk which 
letter to send, and it does the 
rest. 

It puts in the special greet- 
ing you use for each person. It 
adds the variable information 
you want. . .the shipment date, 
company or product name, or 


You Get! 


Select names for group mailings. Make notes 
on client contact. Print your rolodex, enve- 
lopes, (with return address too), letterheads, 
invoices, labels, entire name and address 
file. 


Mail Merge 
Fully integrated with database. Letters with 
up to four variables. 


Calculator 

Print your calculations. Pops up into word 
processor, Hex, binary, and octal for 
programmers. 


Memory Partitioning 
Lets you flip back and forth between PC- 
Desk and other programs. Cut and paste, 


Logs 

Client billing, computer use, telephone, 
and expense logs. Great for tax records! 
Print monthly statements with total time 
and expenses. Edit your logs. With auto- 
dialer calls are logged automatically. 


Auto-Dial 

Save time. Auto-dial any phone number in 
your database, Choose work or home 
number. 


Encrypt 

Protect your files from prying eyes. 

DOS Functions | 

Copy, delete, print, view, renamefiles easily. 
On-Screen Clock 

Manual 

Full instructions. 


Not Copy 
Protected 


TAKES YOU BEYOND SIDEKICK 


PC-DESK. The Ultimate in Besk-Tep Management 


whatever you choose. All at the 
touch of a button. 

PC-Desk is simply spectac- 
ular. Users say, "This is the way 
software ought to be!” Try it for 
60 days. If you're not completely 
satisfied, return it for a full 
refund. 

Free Updates, Free Support. 

That's right. Free updates. 
(Remember, if you already own 
PC-Desk, send for your free up- 
date to version 6.5.) 

And, if you ever need help, 
just call us. We'll talk you 
through it. 
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Annandale, VA 22003 
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TRICKS AND TRAPS 


ing tested for is small enough to fit in а MOVEQ, it's 
shorter and faster to put the value in a temporary register: 


MOVEQ #xxx, DO 
CMEL DO,Dn 


If the value xxx is between -8 and 8, and you don't mind 
altering the data register, you can just use SUBQ #ххх,Оп 
(or ADDQ. as appropriate) instead of a CMP. Then you 
can use a conditional branch just as you would after a 
CMP. This works for word or long-word comparisons. 

Picking up an unaligned word. The straightforward ap- 
proach is to load 1 byte, shift it into position, and load 
the second byte. The faster way (28 cycles instead of 38) 
is to exploit the stack pointer's odd behavior when byte 
quantities are pushed on the stack: 


MOVE.B (A0)+,—(SP) ; First byte to high half of 

; new word on stack. 
MOVE.W (SP)+,D0  ; Pop that new word to DO. 
: First byte in place, 
: Second byte in place. 


: Set up value to look for 
; and do the comparison. 


MOVE.B (A0),DO 


Clearing address registers. MOVE.L #0,An takes 12 
cycles, while SUB.L An,An takes only 8 and is shorter. 
{CLR doesn't work with address registers.) 

Avoiding long shifts and rotates. The time the 68000 
takes to shift a register is proportional to the distance be- 
ing shifted: 2 additional cycles for every bit. Thus, never 
rotate a long word more than 16 bits in either direction 
or a word more than 8 bits. (Remember that to shift by 
more than 8 bits, you have to put the shift count into a 
data register. In the examples that follow. the bit count 
is not a constant; the value is bracketed to show this.) 


ROL.L <16+x>,Dn = ROR.L <16-—x>,Bn 
ROLW <84+x>,Dn = RORW <8-x>,0n 


In shifting 16 bits or more, the first 16 bits of the shift can 
be done with a SWAP to save 26 cycles in each of these 
cases: 


LSR.L < 164 x»,Dn = 


CLRW Dn ; Clear bits that swap up 
SWAP Dn : and LSR.L #16,Dn. 
LSRW «x»,Dn ; Now finish the shift. 


ASR.L < 16 4 x»,Dn = 
SWAP Dn : Slide down 16 bits. 
EXT.L Dn ; Sign-extend to a long word. 
ASRW «x, Dn ; Finish up, sign-extended. 


LSL.L <16+x>,Bn = 


LSLW <х>Оп ; Shift x bits in low hall. 
SWAP Dn : Shift 16 more bits. 
CLRW Dn ; Throw away bottom halt. 


And some long-word operations of less than 16 bits can 
be optimized with SWAP. Long shifts between 11 and 15 
bits can be speeded up with 


LSL.L «x»,Ün = 
SWAP Dn + Rotate left by 16 bits. 
ROR.L «16-x»,Dn ; Undo to x-bit left rotate. 
ANDA #mask, Dn : Remove bottom x bits. 
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LSR.L «x»,Dn = 
ANDW #mask,On : Remove bottom x bits. 
SWAP Dn ; Rotate right by 16 bits. 


ROL.L «16-x».Dn ; Undo to x-bit right rotate. 


Fast sign-extend. While there are instructions to sign- 
extend bytes into words or words into long words, what 
if you have a signed 12-bit field (from unpacking a record 
or reading a DAC}? The standard way to sign-extend this 
to a full 16-bit word is with 


LSLW $16—12,Dn ; Shift so 12-bit field is left-justified. 
ASRW #16-12,Dn_ ; Shift it back down sign-extended. 


If you know that the bits outside the 12-bit field are zero, 
you can do this without shifting. In general, if you want 
to sign-extend an N-bit field to 16 bits, define "mask" to 
be -(2:^**J—a mask with the bottom N+ | bits clear. Then 
the sign extension can be done using a temporary register: 


MOVE.W f mask,DO ; Build mask with high N+1 bits set. 


ADDW DO,Dn ; Negative: top bits=0, 
; Positive: top bits». 
EORW DO,Dn ; Flip so top bits are correct. 


This is always at least as fast as the shifting method, which 
gets slower as N increases. Sign-extending to a long word 
is faster this way if N is 3 or more. 

Loading large constants. To move certain values into the 
upper half of a data register, you might code MOVE.L 
iia Dn. It's faster to replace this single instruction 
with two: 


MOVEO #xx,Dn  ; Move value to lower half 
; and clear upper half. 
SWAP Dn ; Swap—put things in position. 


Clearing the upper half of a data register. Instead of do- 
ing this with AND.L #$FFFEDn, it's quicker to use 


SWAP Dn  ; Swap high and low halves. 
CLRW Dn  ; Clear high half while it's low. 
SWAP Dn  ; Putthings back in place. 
CONCLUSIONS 


Esoteric coding techniques continue to be important in 
pushing processors to their limits. A machine such as 
68000. which is oriented toward executing compiled high- 
level languages. can still be appropriate for tight hand- 
crafted solutions. A programmer who needs the utmost 
in performance can exploit quirks in an instruction set to 
great advantage. ш 
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Announcing 
the Hercules Graphies Card Plus. 


Four years ago, the Hercules" 
Graphics Card brought high resolu- 
tion monochrome graphics to the 
IBM’ PC for the first time. And revo- 
lutionized the world of personal 
computers. 

ow, it's happening again. 

Because now 1 S - "€ 
Graphics Card Plus. A 
forward in technology t — 4 a 
whole new standard for hies 
hardware and a world of potential for 
software. 

Three modes are 
better than two. 
Until now, graphics cards have had 
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only two modes to work with: text 
and graphies. 

Text mode is very fast, but it's 
limited to 256 pre-programmed 
characters. 

Graphies mode, on the other hand, 
lets your software create as many 
characters as you want. But for text 
processing, graphies mode ean be 
slow, painfully slow. 

Enter a new, third mode. 

Called RamFont* 

Two years in development, 

RamF ont gives you the best of both 
worlds. It blends the blinding speed of 
text with the flexibility of graphics. 


The heart of the Graphics 


Card Plus: the УП? microchip, 
ose neat generation 

essor P that makes the 
Rum ont mode possible. 
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Enough flexibility to blow the can get the big picture. 
doors off the 256-character limit of RamFont integrated packages 
text mode. will mix true text and graphics and 
Because RamFont can handle an turn your PC’s screen into a fast-lane 
astonishing 3072 different characters version of the Macintosh's” 
of various widths and heights. And if you 
Instead of 256 happen to be one of 
unchangeable ones. those geniuses whos 
The future fluent in five lan- 
according to RamF ont. guages, you'll be 
With all these characters and able to type a letter 
fonts to work with, software in all of them. 
will never be the same again. Simultaneously. 
RamFont word processors, A Herculean feat. 
for example, will put italics, How did we — à 
boldface, and scientific The Hercules Printer Cable— о combine the radi- 
characters right on the screen ieee ae eal new RamFont on 
with standard text. So you сап "^ | the same сага with 
see m ou're about to print. ze legendary s text and 
ont Oy will use h resolution 720x348 graphics and 
МА. characters to display larger ill be 100% compatible with the 
amounts of information. mm ө Hercules Graphics Card? 
It wasnt easy. 
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In fact, it took two years and all 
of the sophisticated CAD tools at our 
disposal to ereate our exclusive V112 
microchip* 

This totally new generation of 
video processor is at the heart of 
every Hercules Graphics Card Plus. 

It’s also at the нак of a revolution 
in software that's be ginning right now. 

Turn the page and you'll see what. 
we mean. 

* Patent applied for. 
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Lotus 1-2-8 Rel. 2 in the RamFont mode of the Graphics Card Plus: fast scrolling, 
a 90-column by 88-row screen and a pop-up graphics window. 


Software will never be the same again. 


The trouble with most new hard- Because now you can put nearly twice 
ware introductions is that there isn’t as much information on your screen, 
any software available to introduce scrolling right and left and up and 
them to. down at speeds you'll remember nos- 

i so with the new Hercules talgically from the days of Version 1À. 

— ics Card Plus. Another thing you won't recognize 
t runs everything the original is that cute little graphics window. 
Hercules Graphics Card runs. You ean thank RamFont for that. 
Better yet, it comes complete Now that RamF ont is with us, 


with the software you need to start you can pop up a graphics window any 
using the revolutionary new RamFont time you're in the mood and still keep 


mode right now with some of the your 1-2-3 spreadsheet in the 
world's favorite programs. background. 
Lotus blossoms. And you can do the same with 
Of course, if you want to talk about Symphony,” of course. 
the world’s favorite programs, you Or, if your tastes tend toward 
have to start with Lotus: 1-2-3 AshtonTate*’s Framework П, you'll 
You won't recognize Release 2. be pleased to hear that you can really 
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The Graphics Card Plus in RamFont mode 
showing multiple fonts created using FontMan” a 
Hercules program that comes free with each Card. 
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The programmable RamFont is so flexible, | 
Symphony can mix true text and graphics. 


burn rubber with its word processor. 


The revealed Word. 
Speaking of word processors, remem- 
ber a couple of pages ago how we said 
they would be forever changed? Well, 
the change has already begun. 

For example, the Hercules 
Graphics Card Plus with RamFont 
makes Microsoft" Word a whole new 


rogram. 

Suddenly the italics, boldface, 
superscripts and subscripts scroll 
superfast. Which means you don’t 
have to twiddle your thumbs waiting 
for the screen to catch up with your 
fingers. 

More to come. 
As time goes by, more and more 
major programs will take advantage 


Inquiry 156 for End-Users. inquiry 157 for DEALERS ONLY. 


Al} Сорбог Users 
Mercules Computer Technalag, T 


Press koreli Lock bey to shuttle betere cabinets and documenta 


Ashton-Tate’s Framework IT with italics and 
boldface and speed in the RamFont mode of the 
new Hercules Graphics Card Plus. 


n la af the а= ЇһьъЇ cernlom of Mls 
ANI af the bend ing of tent i» does in 
і 


Ше {асе fu ања ығ atfríhkats that in Баадай wail by 
LII S as 


re on pre cap ipl ^ " 
Thie ia am comple of 1 Fl, amd ты „„„, ру. 


— E amde is very cluil а г dineleyuieg characters ond 
oe alle айг ‘the 4 cen es he dis played In айша” беті 
mde The prekion with gr ey вайп оссага when T TT! 
gele fe (bs kilam of the &iaplag акша and the pra же at 
to вог ibs screnes. йа wou ага abo p io aen, a graphics 


Como: EM Copy delete Formal Galle erg Help qe джар Library 
Options Frist Quit Replace Search Tramafsr Undo Window 
Ве іеі ortion ur type comand lsiier 
Faye à (у) Hicrossii Шога: TEZTYILE. FOC 


Microsoft Word in RamFont mode: italics, boldface 
and small caps —plus speed and lots of it, at last. 


of the extraordinary capabilities of 
RamFont. 

Which gives you two choices. 

You can buy a Hercules Graphics 
Card Plus and look forward to getting 
your socks knocked off. 

Or you can buy another card and 
watch while technology leaves you 
and your socks behind. 

To help you make up your mind, 
we've prepared a little surprise for 
you on the next page. 

Just make sure you're sitting down. 


GraphicsCard 
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Shocked? 

We thought you'd be. 

Imagine, the new Hercules Graphics Card Plus with 
the power of RamFont plus everything that made the 
original Hercules Graphics Card the monochrome standard. 

At about half the old price. 

Now that's progress. 

Call 1-800-532-0600 ext. 202 (in Canada call 1-800-323-0601 
ext. 200) for the name of an Authorized Hercules Dealer near 
you and well rush you a free info kit. 


_. Hercules. _. 
Were strong on graphics. 


Address: 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Telex: 754063 
Trademarks/Ow ners: IBM/TBM; Macintosh’ Apple; Lotus, 1-2-3, Symphory/Lotus; Microsoft/Microsoft; Framework ПАА shton-Tste; Hercules, RamFont, FontMan/Hercules. 
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68000 MACHINES 


UNIX AND 


THE MC68000 


BY ANDREW L. ROOD, ROBERT C. CLINE, AND JON A. BREWSTER 


A software perspective on the MC68000 CPU 
architecture and UNIX compatibility 


THE MOTOROLA MC68000 CPU 
architecture is well suited to UNIX 
implementation: its linear. 32-bit 
addressing simplifies the system pro- 
grammer's task by allowing direct ac- 
cess to the entire memory address 
space at al! times. The 68000's dual- 
state architecture also maps conve- 
niently into the UNIX user and kernel 
modes. The CPU TRAP instruction 
provides a disciplined way to move 
from user to supervisor state during 
a kernel call. and the RTE (return 
from exception) instruction simplifies 
the return from supervisor to user 
state. 

The MC68000 architecture provides 
a powerful yet simple interrupt orga- 
nization that includes seven levels of 
interrupt priority. The multiple priori- 
ty levels are used in UNIX implemen- 
tations to help organize the kernel 
device-driver code in an environment 
comprised of high-speed mass 
storage devices and low-speed user 
IAD devices (terminals). 

I/O devices are used in a memory- 
mapped manner rather than having a 
set of l/O-specific instructions. This 
allows the UNIX implementer to write 
device drivers in a high-level language. 
manipulating 1/0 devices as though 


they were memory-resident data 
structures. 


MC68000 ARCHITECTURE 
OVERVIEW 
In this article, we use the program- 
mer's model rather than the hardware 
implementation when discussing the 
MC68000 CPU architecture. The 
MC68000 is a general-register pro- 
cessor; the CPU incorporates a num- 
ber of internal registers that can be 
loaded from main memory, manipu- 
lated, and stored in main memory. 
This is different from a single-accumu- 
lator CPU such as the Intel 80286, 
where most operations happen in one 
register (the accumulator), or a stack- 
oriented machine such as the Hewlett- 
Packard 3000. where all operations 
occur on the stack. (See figure | for 
a description of the registers.) 
Actually, the program counter, stack 
pointers, and status registers are not 
considered general registers. The re- 
maining registers are broken into two 
types. address registers and data reg- 
isters. Each type has a set of dedi- 
cated instructions that enrich its 
general capability. For example. data 
registers can handle byte (8-bit), word 
(16-bit), and long word (32-bit) data. 


The address registers can be used as 
software stack pointers and are in- 
tended for address calculations. 
There are two distinct CPU stack 
registers (see figure 1), one for each 
state, and a small set of privileged in- 
structions whose operation is state- 
dependent. If a user program at- 
tempts to execute a privileged instruc- 
tion, a trap will occur so that the 
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kernel can arbitrate the violation. The 
CPU architecture provides vectored 
interrupts and seven levels of inter- 
rupt priority. (Note that access to the 
interrupt-level mask is a privileged 
facility) The MC68000 architecture 
provides no I/O instructions. I/O is 
presumed to be performed in a mem- 
ory-mapped manner using the normal 
LOAD and STORE instructions. 


A Quick UNIX SUMMARY 
The UNIX system is a multitasking 
operating system designed for soft- 
ware development. It has become 
popular because of its simplicity of 
design and the ease with which it can 
be ported to a variety of machine ar- 
chitectures. The simplicity and por- 
tability are due mostly to the fact that 
90 percent of the system's code is 
written in the high-level language C. 

UNIX is a process-oriented system. 
The management of processes in the 
UNIX system is fairly simple. Each run- 
nable process (program) is placed in 
a list. These processes are ordered by 
a priority system. Each process shares 
the CPU via a time-slicing, round- 
robin, scheduling algorithm where the 
process with the highest priority gets 
to use the CPU first. The time slicing 
is normally governed by a periodic in- 
terrupt that occurs each time a system 
clock ticks. 

The UNIX system is oriented around 
two states of operation: operating sys- 
tem, or kernel, state, and user state. 


All driver activity, process manage- 
ment activity, and low-level file man- 
agement activity occur in the kernel 
state. Processes normally run in the 
user state. Each time a kernel intrin- 
sic (operating system request) is called 
by a process a state transition 
changes the user state to the kernel 
state. When the intrinsic has finished. 
the state is changed back to the user 
state. This provides some insulation 
of user processes from the system 
internals. 

The memory management primi- 
tives in the UNIX system make no as- 
sumptions about the sophistication of 
memory management hardware avail- 
able to them. UNIX systems have 
been implemented with no memory 
management and with sophisticated, 
paged, segmented systems. Even a 
memory protection scheme can be 
dispensed with if the system being de- 
signed is to be just an applications 
engine. 

Due to the multiprocessing nature 
of a UNIX operating system. some 
sort of memory protection is recom- 
mended if you intend to do software 
development on the machine. This is 
to prevent experimental software 
from writing over memory occupied 
by its neighboring processes and 
destroying them. It is entirely up to 
the implementer to say how much 
memory management power is re- 
quired. Such a decision boils down to 
the trade-off between price, perfor- 
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Figure 1: The MC68000 CPU register model. 
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mance, and design schedule. 

The 10 system of UNIX is designed 
around two generic device models: 
the block device and the character 
device. Block devices are those, such 
as disk and tape devices, that treat 
data in blocks. Character devices are 
those, such as data terminals. that 
handle data one character at a time. 
Strict conventions exist in the system 
as to how devices of each type are to 
be accessed. Such a well-defined in- 
terface makes driver writing easier. 
Because driver writing makes up the 
bulk of the work for most operating 
system ports, the device model of the 
UNIX operating system makes porting 
less trying than with many other less 
organized systems. 


LINEAR ADDRESS SPACE 

The MC68000 family of processors 
has a large linear address space in 
which each memory address is 32 bits 
long. This allows up to 4 gigabytes of 
memory to be directly addressed. 
Since only 24 address lines are 
brought out of the MC68000 and 
MC68010 processors, only 16 mega- 
bytes are accessible in those 
members of the family. (The MC68020 
presents all 32 bits of address.) This 
linear addressing scheme sharply 
contrasts with segmented addressing 
schemes, which have a small local ad- 
dress range and a way to relocate the 
local address range within a larger 
global addressing range. 

Linear addressing may be the single 
most important feature of the 
MC68000 processor family. It greatly 
simplifies the task of implementing an 
Operating system and makes large. 
complex working sets of segment 
pointers for managing process images 
unnecessary. (It is also the single big- 
gest difference between the MC68000 
and the Intel 80286 CPUs.) 

Theoretically, a system with the ad- 
dress reach of a segmented architec- 
ture is as powerful as the MC68000 
with its large linear reach. However. 
it is easier for programmers to use the 
linear addressing scheme (a program- 
mer in this context is an assembly lan- 
guage programmer or a compiler 
writer). 

The reasons to write in assembly 

(continued) 
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language are varied, but it often 
comes down to speed, space optimi- 
zation, and minimal complexity. Keep- 
ing the compiler writer's job easy has 
paid off in two ways: first, high-quality 
compilers were available early in the 
MC68000 life cycle; second, the com- 
pilers have been of high enough quali- 
ty to reduce the amount of assembly 
language programming. 

One drawback of linear addressing 
is that the code density of the actual 
machine instructions may suffer from 
the presence of many long addresses 
(the top byte of which is nearly always 
QJ. This problem is alleviated some- 
what by short (16-bit) relative address- 
ing modes. However, UNIX implemen- 
tations prefer separate instruction and 
data areas, and, consequently, the 
relative addressing modes are used 
infrequently. 

Address space management be- 
comes easy with a large. linear ad- 
dress space. The compiler needs to 
be concerned with only three spaces: 
code, data, and stack. Also, the oper- 
ating system can quickly allocate and 
deallocate any number of easily ac- 
cessible memory fragments. Very 
large processes such as those for ex- 
pert systems can be designed easily 
because you don't have to be con- 
cerned about the overhead involved 
in passing control between routines 
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in different code segments. 

The same can be said for the use 
of large data structures. UNIX in- 
cludes many application programs 
whose memory image exceeds | 
megabyte and that use individual data 
structures several hundred kilobytes 
in size. There is also a class of recur- 
sive programs that are heavy stack 
users. A machine such as the 80286 
with a 64K-byte stack limit can be a 
real disadvantage in this type of 
application. 

Another nice feature of a large ad- 
dress space is that parts of it can be 
easily reserved for other functions. An 
example is mapping 140 device inter- 
faces into memory. Many megabytes 
of address space may be allocated for 
l/O without impacting other needs. 
(Segmented-architecture machines 
typically provide a separate I/O ad- 
dress space to keep the intersegment 
communication to a minimum.) Figure 
2 shows an example of address 
allocation. 


DUAL PROCESSOR STATES 

The MC68000 is a dual-state pro- 
cessor. The processor has two stack 
registers, one used while in the super- 
visor state and the other used while 
in the user state. When an instruction 
is executed that changes the CPU 
State, the stack is automatically 


1-тедаруіе ROM 


3-megabyte 
expansion ROM 


4-megabyta 1/0 


неее megabyte 
| expansion RAM 


1-megabyte RAM 


Figure 2: A typical MC68000 address allocation scheme. 
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changed as well. The CPU provides 
status lines coming off-chip to allow 
support chips (such as an external 
memory management unit) to deter- 
mine the current CPU state. 

The state of the CPU can be deter- 
mined by reading the supervisor state 
bit in the CPU status register. There 
is a small set of privileged instruc- 
tions, including STOP, RESET, RTE, 
MOVE to SR. AND. EOR, OR, and 
MOVE (word) IMMEDIATE to SR, that 
operate differently in user state than 
in supervisor state. In user state they 
cause a privilege violation and associ- 
ated CPU fault. In supervisor state 
they modify the CPU as indicated. 
Note that any instruction that explicit- 
ly sets the supervisor portion of the 
status register (SR) is a privileged in- 
struction. 

Interrupts are dispatched in super- 
visor state even if the CPU was pro- 
cessing in user state when the inter- 
rupt occurred. 


UNIX USE or DUAL STATES 

In UNIX a process is a user task that 
has resources allocated to it, including 
main memory. CPU time, 1/0 process- 
ing, and space in system tables. It is 
by time-slicing processes that UNIX 
performs multitasking. 

Figure 3 shows a memory-criented 
picture of a process. Normal pro- 
cesses have a kernel and user side, 
each of which contains code, data, 
and stack. Process 0, the original pro- 
cess, acts as the scheduler in the sys- 
tem. Process 0 is unique in that it has 
no user side, only a kernel side. 

A zombie process is a process that 
has no user side and no kerne! side: 
in fact, a zombie process has no mem- 
ory allocated to it at all. It is simply 
an entry in the process table waiting 
to be deallocated. 

UNIX kernel code normally ex- 
ecutes in the supervisor state of the 
CPU, and the UNIX user code normal- 
ly executes in the user state of the 
CPU. in the UNIX framework there is 
a distinguished user called the super- 
user. The concept of a superuser 
should not be confused with the 
supervisor or kernel portion of a pro- 
cess. À superuser process is a normal 
process from the CPU perspective, 

(continued) 
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but one that is distinguished by the 
superuser process identification 
number (pid). The pid is checked by 
the operating system during certain 
critical operations, for example, 
mounting new file-system devices. 

Only superuser processes are al- 
lowed to perform these operations. 
Any process (even those belonging to 
the superuser) has both a kernel side, 
which executes in the supervisor state 
of the CPU, and a user side, which ex- 
ecutes in the CPU's user state. 

In contrast to the dual privilege 
levels associated with UNIX, the 
80286 processor provides four levels 
of privilege, each protected from the 
levels above it. For more sophisticated 


user side 
of process 


(u area 
contains 
saved CPU 


state for 


sleeping 
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operating systems than UNIX this 
four-state CPU can provide a good im- 
plementation vehicle. In the UNIX en- 
vironment it is not immediately clear 
that four CPU states are required or 
even useful. 


TRAP DISCIPLINE 

The TRAP instruction can be used to 
implement kernel calls and the as- 
sociated state change from user to 
supervisor. A matching RTE instruc- 
tion is used to return to the user state. 
The register environment can be used 
to pass information to the kernel, such 
as the type of kernel call being made. 
(The registers must be saved explicit- 
ly by the kernel as desired.) 


kernel 
global data 


kernel side 
of process 


kernel 
shared code 


per-process 
kernel stack 


process, etc.) 


Figure 3: A graphic description of a process, showing user and kernel elements. 


THE USER VIEW 
OF A KERNEL CALL UsiNG TRAP 


: Syscall(callno,argi arg) 


Perform the kernel call indicated by calino. 
Sénd argi and arg2 (typically pointers) to the 


kernel as part of the call. 


syscall move! 4(sp),.dO 


movel 
move.| 


8(sp).d1 
12(8р),а2 


trap #1 


rts 
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; Get the kernel call number. 

; Get the first argument (аго). 

; Get the second argument from 
; the stack. 


; Trap to supervisor state. 


The kernel call is a frequently used 
operation, but typically a costly one. 
Overhead involved in trapping to the 
kernel includes TRAP and RTE in- 
structions, register state save and 
restore, kernel call decode and 
dispatch, and kernel call implementa- 
tion. See the text boxes “The User 
View of a Kernel Call Using TRAP.” 
below, and "The Kernel View of a 
Kernel Call" on page 186. 

The 80286 processor implements a 
more complex state-transition mech- 
anism using cal! gates to allow pro- 
cedures to transfer contro! to the 
same or more privileged levels. This 
scheme is more complex than the 
MC68000 implementation of CPU 
state transition, and it is exactly this 
added complexity that makes UNIX 
implementation with the 80286 more 
difficult. 


UNIX CONTEXT SHIFTING 

Context shifting in the UNIX system 
is the operation of putting the current- 
ly executing process to sleep and 
resuming the execution of some other 
process. Because of the process 
orientation of UNIX. and its time- 
slicing algorithms for scheduling. con- 
text shifting is frequently performed. 

Context shifting occurs either at the 
end of a kernel call or in response to 
some interrupt during user state pro- 
cessing (e.g.. the heartbeat interrupt 
from the system clock). Context-shift 
overhead includes saving the current- 
ly executing process state, selecting a 
new process to run, and restoring the 
state of the new process. (See the text 
boxes "CPU State Save in a Context 
Shift" on page 188 and "CPU State 
Resume in a Context Shift" on page 
190.) 

The 80286 provides a complex task 
environment that allows high-per- 
formance context shifting between 
tasks. As with the privilege architec- 
ture of the 80286, the task separation 
mechanism is more powerful than is 
required in a UNIX implementation. 


KERNEL VIEW OF CONTEXT 

SHIFTING 

The kernel view of context shifting in- 

volves two functions: sleep and switch 

(see figure 4). Sleep is a function that. 
(continued) 
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THE KERNEL VIEW 
OF A KERNEL CALL 


The address of this routine is placed in memory at the 
address of vector 33 (the TRAP 1 vector); that is, at 

memory location 132 decimal. When the TRAP #1 instruction 
is executed, the CPU generates an internal exception and 
automatically transfers to this routine in supervisor 

state. The user return address and status register are 

saved on the supervisor stack. 


On entry it is presumed that the registers contain: 

dO ... the kernel call number 

di ... first argument to the kernel call 

d2 ... second argument to the kernel call 
Typically the arguments are pointers into the user's data 
spaca. 


rap | movem.! #0xFFFE, — (sp) ; Save registers d0-d7 and a0-a6. 


moval usp,ad 
moval a0, – (sp) ; Save the user stack pointer. 


moval dO, – (5р) 

movel d1, – (sp) 

movel d2, – (sp) ; Push the incoming parameters so 
; a high-level language routine 
; can access them using standard 
; compiler parameter passing 
; techniques. 


jsr C-trap ; Call a C handler to perform 
; the desired kernel call. 


; After the kernel call, this process may be context-shifted 

; out. We have saved the user stack pointer with the register 
; set so that we can do a complete restore later after some 
; other user process has run. 


айа! #125р ; Strip the parameters off 
; the stack. 
move. (sp) + ,a0 ; Get the saved user stack 
; pointer. 
movel абир ; Restore user stack pointer. 
томет. + (sp).FOx7FFF ; Restore registers a6-a0 and 
; d7-dO. 
rte ; Return from exception back 


; to the user, restoring the 
; CPU status and returning 
; to user state of the CPU. 


(continued) 
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when called. returns after some inter- 
val, during which other processes may 
have executed. Switch is the function 
that actually performs the selection of 
a new process and transfers control 
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to that process. 

The kernel also provides a wakeup 
function. Wakeup is used to make a 
process (which has been sleeping. 
waiting for some external event) ready 


CPU STATE SAVE 
IN A CONTEXT SHIFT 


t 
; Save(Save-area) 


The function save( ) saves the CPU register state 

in preparation for a later resume call. Registers 

and user stack pointer are saved in save-area[17]. 
This save call returns 0, indicating it is the first 

return from save. When resume simulates the second 


return from save, it will return 1. 


The save-area will look like: 


saved registers 


а7,аба5,. 


[16] = usp 


[15] 2 a7 
[14] = a6 


, ,,81,a0 


d7d6,d5, . . .,d1,d0 fy = di 


save movew #0x2700sr 


' user stack ptr 
۴ 
+ 


< ---save-area [0] do 


; Go to high-priority supervisor 


; State to prevent interrupts during 
; this function call. This also clears 
: the rest of tha status bits. 


moval 4(sp),a0 


; Get address of register save-area. 


mavem.| #OxFFFF(a0)+ ; Save all registers. 


movel  usp,al 


movel а1,(а0) 


; Get user stack pointer. 


; Save the user stack pointer. 


: At this point other processing may occur, for example, the saving 
; of other types of process description information, especially 
; the stack image that contains the return address for this call. 


; Note that al, a0, and dO are used as working registers here although 
; they are also saved with the rest of the registers. 


move. #0x0.d0 


: The return value for this save 


; call is О. For this example the 
; return value is presumed to be in 
; dO upon return from function cali. 


movew #0x2000,sr 


; Go to low-priority supervisor 


; State and enable interrupts. 


rts 
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to run. This is typically after the event 
has occurred. 

Figure 4 shows sleep in a context 
switch. Sleep calls switch, which in 
turn performs two operations; it saves 
the current process's state and then 
selects the next process to run and 
runs it. Switch uses two critical func- 
tions to perform this: save and 
resume. Save is a function that, when 
called once, returns twice. Resume is 
a function that never returns. Resume 
actually transfers to some other save 
acting as the second return for that 
save call. 

Figure 5 shows an example of con- 
trol flow from process A to process 
B and back again to process A. The 
execution of a sleep call in process 
A eventually calls switch. which calls 
save. The save call first returns a 0 
value. This call also saves the state of 
process A for later resumption. Con- 
trol after the first return from the save 
call continues into a resume call. This 
transfers control to process 8. Later. 
process B will itself execute a resume 
call that transfers control back to pro- 
cess A. This resume (from B) acts as 
the second return of the save call in 
process A. This time the save returns 
the value 1, which causes switch to 
return to the sleep call, which returns 
to the user process. 

caves primary responsibility is to 
save the CPU state so that it can be 
included as part of the saved process 
image The image can later be re- 
sumed. 


UNIX FORK PARADIGM 

In UNIX all processes are created by 
making copies of existing processes, 
except, of course, the first process, 
which is handcrafted by the kernel 
during system boot-up. This process 
then splits in two using a fork( ) opera- 
tion. Each child of this first process 
in turn can divide as many times as 
needed to create processes to per- 
form all tasks desired. 

To perform a new task. a child pro- 
cess may overlay itself with a new 
program image using an exec kernel 
call. Figure 6 shows the fork operation 
pictorially and demonstrates why the 
term fork was chosen for this opera- 
tion. 

(continued) 
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CPU STATE RESUME 
IN A CONTEXT SHIFT 


resume(save-area, .... ) 


L] 
я 
L| 
* 
a 
* 
t 
Ш 


resume movew #0x2700,sr 


Resume the process whose saved CPU state is at save-area. 


‚ Go to high-priority supervisor 


: state so you dont get interrupted 
‚ during this state transition. 


move! 4(sp),ad 


; Get the pointer to the CPU saved 


; State. 


n 


Here you may access other parameters, such as memory management 
: information about how to map the new process. 


; Before resuming the new process, its image must be appropriately 
; restored (and possibly mapped using an MMU). 


3 


movem.l (a0) + ,fOxFFFF ; Restore all CPU registers. 
; This includes a7, the 
: supervisor stack pointer that 
; Still points to the return 
; address of the original call. 


(a0), al 
at,usp 


#0x1,d0 


; Get the user stack pointer. 
; Restore the user stack pointer. 


‚ Get a 1 as the return value for 


; the upcoming simulated return 
; to save ). 


#0x2000,sr 


; Go to low-priority supervisor 


; state, that is, reenable 
; interrupts. 


; Return using the return address 
; copy from the original call 
; to save. 


The programmer's view of the fork 
call is that of a function. fork( ). which. 
when called once, returns twice. (See 
the text box “A Programmer's View of 
Fork( ) on page 196). It returns once 
in the calling process with the pid of 
the new process created. [t returns a 
second time in a new process that is 
an exact copy of the original except 
that the new process has a different 
pid number and the fork call returns 
the value 0. 

During the context shift operation 
the kernel function save is used to 


save the process state and prepare a 
second flow of control to be used in 
the new process. Rather than ter- 
minating in a resume call, the first 
return from the save continues as the 
control flow in the parent process. 
(See the text box "A Kernel View of 
Fork()" on page 198.) 


INTERRUPT HANDLING AND 

UNIX 

The MC68000 processor provides a 

great deal of flexibility for the system 
(continued) 
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designer in handling interrupts. As 
with most processors, all interrupts 
can be handled in a vectored fashion. 
This is where each interrupt, internal 
and external, is associated with a loca- 
tion in memory (the vector address) 
that holds the address of the handling 
routine for that particular interrupt. 

When an interrupt occurs, the ap- 


switch( ) 


{ 


if (save(proc) == 1) 
return 


<select new process > 


resume(new process) 


Figure 4: Sleep in a context switch. 
Sleep calls switch, which saves the 
current process state and then selects the 
next process to run and runs it. 


Process A executing 


) 
-- > switch() 


+ 
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propriate location in memory or vec- 
tor is used to fetch the starting ad- 
dress of the appropriate interrupt 
handler, and control is transferred to 
it (this is also how things work on the 
Intel 80286 processor) Figure 7 
shows how vectored interrupts access 
interrupt handlers. 

But this is all the 80286 reaily offers; 
the MC68000 offers a seven-level pro- 
cessor priority scheme for selective- 
ly masking interrupts. Each interrupt- 
ing device is assigned a priority level. 
When the processor is set to a par- 
ticular priority level, all interrupts at 
that level and below are held off. This 
allows higher-evel, more critical inter- 
rupts to supersede the handling of 
lower-level, less critical interrupts. The 
intel 80286 allows only for the turn- 
ing on and off of all interrupts simul- 
taneously, which is much less flexible. 

This selective masking of interrupts 
is very useful to the UNIX system. 
Consider a low-priority event, the 
scheduling event triggered by a 
periodic interrupt from the system 
Clock. While the scheduling of a pro- 
cess must occur in the multiprocess- 
ing UNIX system, it is not crucial that 
it be done at a precise moment. Any 
time the scheduling process is taking 


ря save(A) .. .[зауеѕ the CPU state of process А) 


< == returns .. .[on first return save( ) returns 0) 


«< salact process B» 


> Process B executing 


sleep() 
== > Switch() 


pas save(B) 


<== raturns 0 


سس 


‚ «> [on second return (from a resume) ] 


Process A continues execution 


Figure 5: Context shift control flow. 
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[save( } returns 1 


place, another interrupt can be han- 
dled without harm to the overall oper- 
ation of the system. 

Consider also a high-priority event, 
the disk interrupt indicating that a sec- 
tor on the disk has been located. !f 
this interrupt is not serviced im- 
mediately, the disk will rotate beyond 
the desired sector and time will be 
lost waiting for it to come around 
again. Such delays could impact sys- 
tem performance greatly. This is espe- 
cially true with UNIX because it is 
traditionally a disk-based system. It is 
easy to see that you would want the 
disk interrupt to supersede the han- 
dling of process-scheduling chores. 

On the MC68000 this is easily ac- 
complished by making the disk inter- 
rupt a higher priority than the clock 
interrupt. This allows the disk inter- 
rupt to supersede the scheduling pro- 
cess and ensure that it is serviced 
immediately to prevent any disk per- 
formance loss. 

On processors where interrupts can- 
not be selectively masked by priori- 
ty, the disk interrupt would have to be 
held off while the scheduling interrupt 
is handled. Unless external interrupt 
priority hardware was provided, the 
disk sector would be missed and sys- 
tern performance would suffer. From 
the preceding example you can see 
the advantages of the MC68000 inter- 
rupt system for UNIX implementa- 
tions. 

You can also see that it is not nec- 
essarily just an advantage for a UNIX 
system. The situation described in the 
example could arise in many systems 
today. The MC68000 interrupt ar- 
chitecture provides the flexibility 
necessary to build an efficient inter- 
rupt control system. 


C LANGUAGE COMPATIBILITY 
UNIX, the MC68000, and C are all well 
suited for each other. C itself is a good 
systems programming language. In 
fact, 90 percent of the UNIX operating 
system and most of the user programs 
for UNIX are written in C. Since the 
MC68000 allows for a very efficient C 
compiler, this in turn provides an ef- 
ficient UNIX implementation. 
The compiler writer's task is made 
easy by the MC68000. The portable 
(continued) 
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C compiler was designed for a register 
machine with two types of general- 
purpose registers. Setting up the data 
and address registers as these two 
types works very well. The MC68000's 
nearly orthogonal instruction set 
helps keep code generation straight- 
forward. (An orthogonal instruction 
set is one in which any registers can 


Programmer's View 


main( ) 


parent 
process 
(fork 
returns 
child id) 


UNIX AND THE MC68000 


be used with any instructions and with 
any addressing modes.) 

The result of having a CPU that sup- 
ports an efficient compiler is a code 
density (number of assembly instruc- 
tions per C statement) that is good 
enough for libraries, system work, and 
even I/O drivers. The C programmer 
does see the CPU peeking through 


Control Flow View of Fork 


child 
process 
(fork 
returns 0) 


Figure 6: The programmer's view of а fork{ ) call. 


Figure 7: Vectored interrupts. 


interrupt 
service 
routine 


interrupt 
service 
routine 


! 
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now and then even though C is a high- 
level language. For example. proper 
use of the register statement requires 
CPU knowledge. 

C on the MC68000 also allows for 
efficient pointer/integer arithmetic. 
This is due to the 32-bit linear address 
Space. An integer and a pointer are 
both 32-bit quantities. 


MISSING FEATURES 

The MC68000 has some weaknesses 
with regard to UNIX implementation, 
primarily the omission of features that 
are typically implemented separate- 
ly from the CPU using other VLSI sup- 
port or discrete implementations. One 
point in favor of the MC68000 is that 
its architecture generally does not 
prohibit or impede external imple- 
mentation of missing features. 

The most glaring omission in the 
MC68000 family is memory manage- 
ment. The MC68000 philosophy is to 
do nothing for memory management 
rather than do a partial job. The 
MC68000 CPU generates 32-bit logi- 
cal addresses. If these are to be 
translated into physical addresses, off- 
processor hardware to perform the 
translation must be provided. (Mem- 
ory management typically consists of 
address translation and address 
bounds checking.) 

First, consider address translation. 
Address translation involves a distinc- 
tion between logical addresses (name- 
space addresses used in a program} 
and physical addresses, those that are 
presented to the main memory. Figure 
8 demonstrates this logical/physical 
distinction using a system block 
diagram. Address transiation aliows 
several processes to use an identical 
logical address space while using 
completely separate portions of 
physical address space. This permits 
several copies of the same process to 
coexist in one physical memory. 

Because UNIX uses the fork 
paradigm to duplicate user processes 
and implement multitasking, some 
form of memory management is high- 
ly desirable, and here there is an ad- 
vantage to the MC68000 philosophy. 
Since there is no memory manage- 
ment on board the MC68000. UNIX 
implementers are forced to choose 

(continued) 
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their own style of memory manage- 
ment hardware and can select the 
trade-off between performance. price, 
and design schedule that is best for 
their target market. 

MC68000 UNIX implementations 
on the market range in memory man- 
agement unit complexity from no ex- 
tra hardware to an MMU providing 
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segmentation and paging. Memory 
management also involves memory 
protection, often implemented by 
bounds registers that are compared 
to user logical addresses. Memory 
protection allows several processes to 
coexist in the same physical memory 
without overwriting each other or 
reading each other's data. 


A PROGRAMMERS VIEW 
OF FORK( ) 


main( ) 


/* 


* Simple fork example program. 
*/ 


int child-pid; 

Leia fd 

child-pid = fork( ); 

if pee xw 0) 
r 


* This is executing in the child process. 
ч 


id Hi from the child process. X n"); 


* At this point the child process may 

* overlay itself with another command 

* using an exec call; the fork-exec sequence 
: is the "normal" way to start a new program. 


* Here the new program "factorize" is called 
g^ overlay the child process image. 


execv( factorize" ,argv); 


if jc » 0) 
٣ 


This is executing in the parent process. 


printf^ Hello from the parent process. X n"); 
print" My child's id is 96d _ \ n” child-pid): 


if жаа == — 1) 


1" 
* This is executing in the parent process, 
* but the fork() failed, so there is no 
* child process. 

*J 


printi” FORK FAILED! Awk! X п"); 
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Memory protection is highly desir- 
able in a multiuser environment to 
protect users from each other. Al- 
though the MC68000 itself does not 
provide any form of memory protec- 
tion, it does incorporate VLSI MMUs, 
the MC68451 and the MC68851. The 
MC6845] MMU provides memory 
translation in a segmented fashion 
and memory protection associated 
with each segment. The MC68851 
provides address translation and 
bounds checking in a paged 
environment. 

The 80286 provides two modes of 
addressing: Real Address Mode and 
Protected "Virtual Address Mode. 
When operating in Real Address 
Mode, the CPU issues logical ad- 
dresses, as does the MC68000. When 
operating in Protected Virtual Ad- 
dress Mode the 80286 performs 
memory translation and bounds and 
privilege checking on board the CPU. 
It is possible to use this virtual ad- 
dress mode to implement process 
separation in UNIX. This area is one 
in which the 80286 architecture 
makes implementation of UNIX easy. 
in that the implementer is not re- 
quired to add external memory man- 
agement hardware. 


INTERRUPTIBILITY 

The 68000 CPU is not restartable for 
all instructions. If the execution of a 
given instruction causes a fault (e.g. 
because of an MMU bounds viola- 
tion), that instruction cannot neces- 
sarily be restarted transparently. 
Transparently here implies that the 
restart occurs in such a manner that 
the interrupted process cannot detect 
that the interrupt and restart have 
occurred. 

Some MC68000 instructions can be 
aborted in such a manner that the in- 
ternal CPU status cannot be recovered 
and restored. Such instructions can- 
not be restarted transparently. In a 
paged memory environment a CPU 
exception is typically generated by an 
MMU when a desired page is not in 
main memory. If the CPU cannot be 
restarted following the abortion of 
any instruction, the CPU cannot be 
used reliably in a paged memory en- 
vironment. 

(continued) 
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A KERNEL VIEW or FORK{ ) 


I" 
* Newproc is the internal, kernel form of the fork() 
* system call, Newproc creates a duplicate of the 
* calling process and introduces it to the system. 
* 


Ре 
а M 


a 
* The new process memory image is duplicated. A new 
, * entry in the procedure table is allocated and it is 
* filled with information about this new process. 


7 
TE 


if Rein == 1) 


* When save returns with the value 1 (after a 
* corresponding call to resume) this copy of the 
* process continues execution. The two processes 
* are duplicates of each other, but traditionally 
* this process is the parent process. This 
* process is the one that originally called 
* fork( ) and is the one to which the kernel 
* will return the process number of the child. 
*/ 
Ins 
returni); 


* This flow of control will become the child process. 
* At this point any additional processing that is 
* necessary to make the child ready to run is performed. 
* The kernel will return a Û value to the fork() 
* call for this flow of control. 
T 
Pm. 
ш 


logical address bus 


| 68000 CPU 


physical address bus 


VO using 
logical 
addresses 


Figure 8: Address transiation. 


198 BYTE * SEPTEMBER 1986 


Bounds checking can also be used 
to detect user stack underflow and 
alow stack growth and process 
restart. The user memory bounds are 
set to the end of the user's stack. 
When an underflow occurs, the MMU 
generates a bounds violation. The ex- 
ception handler for the bounds viola- 
tion can allocate more memory for 
stack, remap the process, and restart 
the process. If the CPU cannot be 
restarted, the process cannot be 
guaranteed to recover properly after 
the stack region is expanded by the 
kernel. 

The MC68010 and MC68020 do 
allow restart of any instruction. On 
MC68000 UNIX implementations it is 
possible to implement automatic 
stack growth using software conven- 
tions. A simple test is performed in 
the preamble to every procedure call 
to see if sufficient stack is available. 
This can be accomplished by touching 
the deepest possible region of use on 
the stack, using a dummy TST.B in- 
struction. If the test fails, causing a 
CPU exception and kernel allocation 
of more stack, the process can be 
restarted at the instruction after the 
dummy TST.B instruction. Since this 
is a software convention, all programs 
wishing automatic stack expansion 
must conform to the convention to 
operate properly. 

The text box "Recovery and Restart 
After a Bus Exception" on page 200 
shows a typical bus error exception 
handler that calls a high-ievel lan- 
guage routine to implement user 
Stack expansion and process re- 
mapping. 


COPROCESSORS 
The MC68000 family allows for multi- 
ple CPU environments. In the UNIX 
environment there is the possibility 
for much parallel processing if multi- 
ple processors are available. The 
MC68000 bus operates asynchro- 
nously. This aids in configuring buses 
with a multimaster capability that sup- 
port multiple CPUs using the same 
memory and peripherals. Many types 
of coprocessors are common to UNIX 
implementations, including floating- 
point coprocessors, sraphics copro- 
cessors, and DMA (direct memory ac- 
{continued) 


With the IBM System/36 PC, 


you can run your business 


from here. 


К This surprisingly small ІВМ System/36 PC 


has the power to keep any size business 


ET moving. At a surprisingly small price. 
الل‎ f Connect the System/36 PC to your IBM 
e 


Personal Computer, and you have the power 
X 3 to build your ж holt spending dd 

And you also have a system thats part of the System/36 
—ЇВМ5 most popular multi-user computer family. Which 
gives any business access to the broad range of System/36 
software as well as PC software. 

The basic System/36 PC, a processor and a personal 
| E rei pes asa то system in a small 
| business, Or ties a department in a larger organization 
Т together by connecting a combination of IBM PCs, 

System/36 terminals or compatible printers. So you can 
share information and resources. 
And yet, with all that power, the System/36 PC 
| processor is so small, it {its under your desk, on top, or 
| next to it. Wherever you put it, you can run a successful 
| business from the best position. 

For a free brochure on the [BM System/36 PC, or for 
information on product availability or articipating 
Authorized IBM PC Dealers, Value Added Dealers or IBM 
Product Centers, call 1 800 ІВМ-2468, ext. 104/LD. Or 
your marketing representative. And be sure to ask 
about IBM Cist buporation financing. === = =" 
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UNIX AND THE MC68000 


RECOVERY AND RESTART 
AFTER A Bus EXCEPTION 


, The address of this routine is placed in ROM at the bus address 
; vector location: vector number 2, memory address B. Control 
; transfers to this location at bus error tima. 


Typically an MMU will cause a bus error when a bounds violation 
; occurs (eg., during stack underflow or page fault). 


: At entry the stack will look like this: 


вр+ 14 
sp+ 12 Ргодгат 
i Counter 
; sp + 10 
m A Status Register 
Instruction 
; Register 
: Access Address 
: Sp 4-2 
1 ; sp— > 


. Restore during process restart 
. Restore during process restart 
. Examine; verify stack underflow 


... Examine; verify stack underflow 


and determine how much memory 
to allocate 


..+ Function Code; WN bit; R/W bit 


busfault  movem.! #0xFFFE,-(sp)  ; Save 00-07 and a0-a6. 


jer 


C-bus-handler 


: These will also be 
: available to C-bus-handler. 


; A high-level language routine can examine the access address 
; and instruction register to determine the reason for the 

: fault. If the instruction being executed was a TST.B 

; instruction and the access address is "slightly" below 

; the stack, this may represent a stack underflow that 

; tequires stack expansion and process remapping. 

; If this was not an implicit stack expansion request, 

; the user process should be sent a signal indicating that 

* the bus error occurred. 


: Here the PC should be decremented and the aborted instruction 
; restarted. Since the proper status cannot be assured on a 

; 68000 CPU, the restart is not attempted. On the presumption 

; that the bad instruction was a dummy TST.B, bus-fauit simply 

; restores what status it can and returns to the user. 


movem.| (sp) + ,SOx7FFF : Restore the registers. 


адад. 
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#B,Sp 


: Strip fcode, access address, 
; and instruction register 
; off the stack. 


cess) processors. Because UNIX is a 
multitasking system with multiple pro- 
cesses executing at any time, the 
operating system easily manages 
multiprocessor environments. 

For example. the operating system 
may initiate a disk transfer on behalf 
of a process, start the operation on 
a DMA coprocessor, put that process 
to sleep, and continue executing 
another process. Similarly, processes 
may be put to sleep while graphics 
coprocessors operate on a user's ter- 
mina]. The MC68000 family includes 
the MC68881 floating-point copro- 
cessor, which can be used effectively 
in a UNIX environment. 


SUMMARY 

The MC68000 architecture provides 
a powerful yet simple programmer's 
model that makes UNIX implementa- 
tion easy. The difficult programmer's 
model is a primary weakness of the 
typical segmented architectures in use 
in today’s UNIX microcomputers, and 
in overcoming that, the MC68000 
became a good choice for UNIX im- 
plementation. There are also other 
good choices, such as those UNIX 
products on the market that use 
segmented architectures and others 
that use stack architectures. Still, a 
majority of implementations use the 
MC68000 family. 

The MC68000 has many architec- 
tural features that help UNIX imple- 
mentation, including a large linear ad- 
dress space, dual-state processor, and 
a seven-level interrupt priority 
scheme, The processor architecture is 
conducive to using the C program- 
ming language, which is the primary 
development language for UNIX. Fur- 
ther, the MC68000 is a general-regis- 
ter processor that makes UNIX imple- 
mentation easy because UNIX was 
originally developed on machines 
with similar architectures. 

The weak side of the MC68000 ar- 
chitecture involves the omission of 
helpful features, in particular on-board 
memory management. This desirable 
feature represents the main advantage 
of the 80286. but when all factors are 
taken into account, it is apparent that 
the architecture of the Motorola 
MC68000 CPU processor is very well 
suited to UNIX implementation. ш 
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NEC introduces the only 
color monitor you need. 
Superb resolution plus 
MultiSync for across-the- 
board compatibility with аі! 
three PC graphics boards 
made by IBM; for business 
graphics, CAD/CAM, 
computer art, and text. 


Now there's one high 
« resolution color 
F, у monitor that does 
« things your way. 
t ~ + The MultiSync™ 


It gives you the 
best color resolu- 
tion available at 
[^ " A the price. 
è Compatibility with the IBM 
Professional Graphics 
Adapter, the IBM Enhanced 
Graphics Adapter, and the 
IBM Color Graphics Adapter. 


Compati- 
bility with 
the IBM* 
Enhanced 
Graphics 
Adapter 
Board 


e MultiSync, the NEC 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz — 
suggesting the possibility 
that the MultiSync monitor 
might be compatible with a// 
color graphics boards that 
are fully compatible with the 
IBM PC, PC/XT, and PC/AT, 
now and in the future. 

e Full implementation of 
high resolution graphics 
software for business and 
other applications, now 
and in the future. 

e And color capability 
limited only by the board 
being used. 


See Things Our Way 


Until now, you had to choose 
different color monitors for 
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7 monitor from NEC. 


J БГ] 


Your first color monitor should 
be good enough to be your last. 
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The Intelligent Monitor" 


compatibility with all three 
PC color graphics boards 
made by IBM. With so many 
board and monitor configura- 
tions, folks didn't know which 
way to look. 


The new MultiSync color 
monitor gives you unique 
compatibility. As well as TTL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
560 vertical lines, on a large, 
13" diagonal viewing area. 


a mes A. All that, priced at just 
L >% $799 All from NEC, a 


0 name respected around 
E 


the world for advanced, 
reliable products backed 
by nationwide service. 


Compati- 
bility with 
the IBM* 
Profes- 
sional 
Graphics 
Adapter 
Board 


SPLASH 


It's the one color monitor that 
does everything your way. 


Compati- 
bility with 
the IBM* 
Color 
Graphics 
Adapter 
Board 


But why talk more about it? 
Visit your nearest dealer and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor's capabilities. Then 
draw your own conclusions. 


For information dial 


I-800-447-4700 


NEC HOME ELECTRONICS (U.S.A.) Inc. 
Personal Computer Division 

1401 Estes Avenue 

Elk Grove Village, IL 60007 
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TUE | 1 Finally: tl mputers you've been waiting for. Speed. Power. Flexibility. And [BM 
THE COMPUTER oed csi d ve been waiting for. Speed. Power. Flexibility. An 

TH AT CONQUERED TIME The PC's Limited 286'° and 286" are the most technologically-advanced personal com- 
ALSO CONQUERS SPACE a Dputers ever designed. They run at 10 and 12 megahertz, respectively, providing the fastest 


processing times of any PC-compatible. 


Who needs 12 megahertz speed? You do, if you use dBase and you're tired of waiting dur- 
ing long sorts and indexes. You do, if you're tired of going out to lunch while your compiler finishes its work. You do, if you want to see 
Microsoft Windows fly. Or AutoCAD or P-CAD take off. 


The PC's Limited 286s also have the exclusive Smart Vn panel — an alphanumeric window into the computer that reports on processing speed 
and provides diagnostic messages in English. It can even help predict hard-disk failures before you lose a month's work. 


The 286s are also smaller than the other AT-compatibles — more than 25% smaller than the IBM PC-AT, for example. Which means you can find 
your desk again. 


And they're not stripped, Asian wonder-boxes. Designed and built in the U.S., the 286'" and 286" come with 1,024K of fast RAM on the 
motherboard, 1.2 Mb floppy drive, 200-watt power supply, and an AT-style keyboard. 


And every 286 goes through ex- 
tensive hench-testing and ex- 
tended burn-in before it leaves 
our plant. 


What more can we say? Except 
that you can buy the 286" for 
just $2,695, the 286" for $2,295. 
Including shipping. Both backed, 
of course, by PC's Limited's One- 
Year Limited Warranty and 
30-Day Money-Back Guarantee. 


inn F 


Call for latest prices. Нани ! 

* Limited Warranty Р ‚ен 

FREE SHIPPING in the continental LUPS Ground. 
; , ' i н E 


- 
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PC'S LIMITED 286°" 51495 


High Performance, Competitive Price 

PC Magazine "Editor's Choice’ Feb. 25, 1986 

Includes: 80286-based system unit, 1024K on mother board, 
1.2 Meg Floppy Drive. Combined Floppy and Hard Disk Controller Card, AT Style Keyboard, 192W 
Power Supply, 2 Serials and | Parallel Port, and Clock/Calendar with Battery Backup. 

Runs ali Major Software written for the IBM PC", PC ХТ", and PC АТ“, (Processor): Intel 80286 гип. 
ning at BMHZ. (Expansion Slots): 8. Same Bus Configuration 25 ІВМ PC АТ". 

One Year Warranty" 


K 
\ 


PC'S LIMITED TURBO РС" 5795 


High Performance, Competitive Price 
Includes. System Unit, 640K on Mother Board, 360K Floppy Drive, AT Keyboard, 130W Power 


Supply‏ ج 
Ей À Runs al] major software written for thc [BM PC", PC/XT™, 4056 faster. without‏ ست 


eese A modifications Processor: 16-bit 8088— 2, 4.77 or 6.66 MHZ Clock Speed. Expansion Slots: 8; 7 are 


Doa ш available in above configuration, 
| One tear Warranty. 


EnpC'S LIMITED 20 MEG HARD DISK ON A CARD 


109 | | TANDON HARD DISK |. 
г чону WESTERN DIGITAL аы 

» 3%" Tandon Hard Disk ае m EIOM CONTROLLER n X 

* Software included 

* Easy to install Inicrnal 5409 

a Опе Year Warranty 30 MB Нагі Disk Stem forc PC" 


Jockudes Tandon Hard Disk. Western Digiial Contrulkcr. Cables. Manual, Seftvarc. and Mounting 
Hardware Bouts from Нап) disk Our Hard Desk Systems are compatible with the Ines renions of 
the following computers: ІВМ PC, ІВМ XT. ATAT 6300. Cumpaq Deskpea Tandy 1000. Tandy 
1700, PC's Limied Turbo PC, Leadeng Edge РС (Both Models), Specry РС, Wyse PC, ITT PC, and 


Ф ‚а 


= н р | 


300/1200 BAUD HAYES b. 
COMPATIBLE MODEM кї A ы X | mont other Campatibles 


Internal $ 1 59 T PLEASE SPECIFY VOUR COMPUTER TYPE WHEN ORDERING 
Fis in Short Sioe ener 


External $179 


GEIWANGTEK 60 MEG PC'S LIMITED 
ТАРЕ BACKUP SYSTEM X. SIX FUNCTION CARD 


А ax! — | 
795 „2 „өк#09 wasa 149 


* Upgradable ta HHK 
a Clock Сетне 
* Backs up 5 Megs per minute * Includes Software 
* Rum wier MS TXOS or * Parallel Роп ! 
PC DOK * Serial Port 
* Pulse Software Included * Game Pon 


Тө Year Warranty" 


SEAGATE, 20, 30 and 40 MEG  _ 
$129 HIGH SPEED 40 MS ACCESS 2275 
^. A TIME HARD DRIVES FOR АТ” 
* TTL signal input | - 
a Built-in swivel and tilt base 30 MEG $5370 М) MELI 5699 
* Inward action iiem 
* Low distortion i MEC 58 19 
Uses Linear Voice Coll Acier. Heads park automatically 
ar power down Includes Seagaic Full Hogh Hand Dis, 
mmPC’S LIMITED Cable, amd Mounting Rails. oor (ram Hard Drk 
RGB-1 MONITOR One Year Warrant 


5459 

» МАМ dan рї 

* RGB inpar 

e um тесп 

* (90x 240 Frat ar 
* I6 culam 


$199 BOK 


Pings Back Board 559 wiih 


с) бз аг 2508 RAMS © Parallel Port © Serial Puri (2nd serial орий 


XT" POWER 130W ©... 
199 


Sete Vuur Puxcr Problem 

Directly replaces Power Supply m РС” 
Fully XT" compatible 

(rer Year Waray 


WARRANTY 


Limited will repart oc replace tems arc oar option 


• Expandable to 3 MEG (1 5 оп Board’ E 5 on рду Back Beard) * supparts 


30-DAY TOTAL SATISFACTION GUARANTEE 
Am uem bought (rom PC's Limited may be returned wahan 30 diyt From tec dair іг was shipped for a hull refute of pour purchinc price. Бенет 


FLOPPY DISK DRIVE 


Минор Elecironicy Half: Height. DS!DD 
Also тайзе for AT" bn gray. 


PCS LIMITED MINI I/O — 
$09 = жыш 


* Serial pon 

* Parallel port 

e Chek 

» миска 

* Fits in анат show 


PC’S LIMITED 
PC-576 RAM jj 
4 BOARD W/OK i 
569 | 

* Expambable ю 6^6К 


* Supports Oth or 256K HAMS 
» Fits in Short Shot 


PC'S LIMITED AT MULTIFUNCTION CARD ENGINE 


UNIVERSAL ы. 
GRAPHICS CARD Il 


*199 


* Fully compatible with IBM CGA, Plantronics COLORPLUS, 
IBM Monochrome, and Hercules compatible graphics modes. 
* Includes Рага! Port and firs in a "short" shos. 


TOTAL SATISFACTION GUARANTEE 


For wartamy service; onc pear limited warranty on PC's Limited products. Contact Technical Support for a Return Authorizimon 
Number (RMA) Bereres must be accompanied by your AMA, the invoice, and 3 brief explanatioa During the warraniy period, PC's 


Ini 
: = PC'S LIMITED items munt be áa-ócw. no niedificd or damaged. with al! warranty cir. Sunil. aod pacikmiag intact. Rrurned iem mus be shípped peepaid 
POE ILI | amd inured, ond man beze a PCs Limited Cerdit Reiurm Autchorizztion {CRA} аа the whigping Bibel. Call PC Lanimd Conomer $oppon De partment 


CONSUMIR TIF 


witha HMKE 


inquiry 268 


far CRA Na credi hased after 40 days (roe dure of shipment 


When eboppetg for PC ptoducty, nÀ oer compiten dhol deir refed policies 
Мима. Intel, (EM. Hercule FPlantrunics, Seagate. Western Dajitzl. ATAT, Compaq. Tandy. Lessing Edge, Sperry, Weve, amd (TT ane registered 
temar ka of iheir respectivr campane. ВАМ PU. TM XT. (ВМ AT, тес iridemarks of 18M Corpora Urideng Edge PC, Sperry FC, Чуве РС. 
Compaq Deskpeo. АТАТ 6300. Tandy НИМ and Trendy 1200 are trodesaliks of theat тєрєсє companies 

Sore igit es map be {ти PC's Lime sells equipment certified to be complian with РСС Clans В stis АЙ prices ит забни lo change 
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Having trouble sleeping nights can't 
understand why those sheep keep 
appearing night after night after night! Well 
stop worrying! We've got the solution! 


Introducing the BIG MACK TWIN PACK", 


the POWERFUL PAIR that ends those 
sleepless nights worrying about Head 
Crashes and Data Security. THE 
BIG MACK TWIN PACK" 
contains a 20MB HARD 

DISK for your MACINTOSH 

PLUS as well as a power- 

ful 20MB CASSETTE TAPE 
BACK-UP for all those files 

that somehow vanish from 

your disk. By utilizing the 
STATE OF THE ART SCSI 
INTERFACE, the BIG MACK TWIN 
PACK" allows for High Performance 
Transfer Rates to your MACINTOSH PLUS. 


A POWERFUL PAIR 


Wik 
Ы? 


The Таре Васк-ир, in addition to Stream- 
ing Backup. can be used as a Random 
Access Device that allows file by file 
backup and restore operations. 


So stop counting sheep and start counting 
on the reliability of a POWERFUL PAIR 
of STATE OF THE ART Data Storage 
Devices. .. THE BIG MACK 

TWIN PACK". 


THE RIGHT PRODUCT AT THE RIGHT TIME 


„BIG МАСК TWINPACK _ | WINPA 


For Information on the Dealer Nearest You, Please Contact: 


Western :-omputer 


1778] MITCHELL, IRVINE, CALIFORNIA 92714 
(714) 553-1611 * FAX (714) 553-0236 
TELEX 756731 ANSWER BACK: WESTERN COMP, 


Prices and Auadaldity Subject tò Change Without Notice 


pares dre снр A ی‎ nl 
‘Trademark of Western Computer Corp: 


ي 


Inquiry 371 for End-Users. Inquiry 372 for DEALERS ONLY. 


68:000 MACHINES 


A COMPARISON 
OF MCé68000 FAMILY 
PROCESSORS 


BY THOMAS L. JOHNSON 


A look at the architecture 
and hardware and software compatibility 


SINCE ITS 1979 introduction, the 
Motorola MC68000 microprocessor 
family has grown to five members: the 
original 16-bit MC68000; the 
MC68008, an 8-bit data bus version 
of the MC68000; the MC68010, a vir- 
tual memory/virtual machine version; 
the MC68012, an extended address 
version of the MC68010; and the 
MC68020. a full 32-bit virtual mem- 
orylvirtual machine microprocessor 
(see figure 1). 

Each family member includes archi- 
tectural enhancements that offer cer- 
tain advantages, in terms of software. 
hardware, and system design. How- 
ever, the extent of software and hard- 
ware compatibility between the family 
members varies. 


FAMILY OVERVIEW 
The major external differences are in 
the number of address, data, and 
various control lines (see table 1). 
The MC68000 family uses a three- 
wire function code that transmits to 
the system the processing state of the 
processor on a bus-cycle-by-bus-cycle 
basis. This allows the designer to 
maintain in the system hardware the 


memory privilege distinctions main- 
tained within the processor. For the 
MC68000 and MC68008 these func- 
tion codes can indicate either super- 
visor mode or user mode, program 
accesses or data accesses, and inter- 
rupt acknowledge bus cycles. The 
MC68010 and MC68012 use the same 
encodings on the function code pins 
but change the name of the interrupt 
acknowledge space to "CPU space." 
A CPU space access indicates either 
interrupt acknowledge or breakpoint 
acknowledge. The MC68020 expands 
CPU space accesses to include copro- 
cessor communications and access- 
permission-level checking. which can 
be used in sophisticated memory 
management schemes to implement 
ring protection architectures. All en- 
codings are done in an upwardly com- 
patible manner. such that systems that 
recognize an interrupt acknowledge 
on an MC68000 will work properly 
even when an MC68020 is inserted in 
the system. (See figure 2.) 


USER PROGRAMMING MODEL 
To the user programmer. there is ab- 
solutely no difference in the on-chip 


resources available for any of the pro- 
cessors in the family. Thus, once a 
model has been assimilated, no re- 
training is needed when changing 
from one family member to any other. 
The base architecture for the user in- 
corporates eight totally undedicated 
32-bit data registers, which can be ac- 
cessed as bytes, words, or long words 
(32-bit values) and used for either the 
source or destination of any opera- 
tion that will allow the use of a data 
register (i.e., all arithmetic, logical, and 
data movement operations). Users 
also have at their command eight 
32-bit address registers that can be 
accessed as either 16-bit or 32-bit en- 
tities. Only one of these registers may 
be considered dedicated—A7 is the 
implicit user stack pointer for subrou- 
tine calls and so forth. 

Rounding out the user model is an 
8-bit condition code register and a fuil 
32-bit program counter. The condition 
code register contains not only the 
"normal" condition bits for arithmetic 

(continued) 
Thomas L. Johnson is a staff engineer at 
Motorola Inc. (6501 William Cannon West. 
Austin, TX 78735-8598). 
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and logical operations (zero, carry, 
overflow, negative). but also a bit for 
extended-precision operations (ex- 
tended). 

The inclusion of 32-bit structures 
foreshadowed the design of the full 
32-bit MC68020—setting the stage for 
upward compatibility of user-level 
code in the future processors. 


SUPERVISORY PROGRAMMING 
MODEL 

A look at the supervisory-level pro- 
gramming model (figure 3) finally 
reveals the differences in functional- 
ity of the family members. Whereas 
the user-level program has access 
only to user-level resources, the 
supervisory-level program has access 
not only to the complete user-level 
model, but also to the full super- 
visory-level programming model for 
that processor, Note that the super- 
visor stack pointers are also referred 
to as A7. An automatic context switch 
concerning these stack pointers oc- 
curs as flow changes from supervisory 
to user level and back again without 


Figure 1; The MC68000 family genealogy. 
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MC68000 FAMILY 


the necessity of loading and reloading 
stack pointer registers. Table 2 encap- 
sulates all of the resources available 
to the supervisory-level program on 
the various processors. 

Progressing from the MC68000 to 
the MC68020, more instructions are 
available to manipulate the additional 
supervisory resources, and each 
model is a proper subset of the next 
higher processor. Thus, code that ma- 
nipulates the condition code register 
on the MC68008 (the 8-bit version of 
the MC68000) will execute intact on 
any other of the processors. 

This form of "supersetting" the re- 
sources on newer family members en- 
sures upward compatibility and is 
maintained within the family for the 
supervisor and user programming 
models, the instructions (to the bit 
level), the address modes. and all data 
types. 


ADDITIONAL SUPERVISORY- 
LEVEL RESOURCES 

The vector base register (VBR). intro- 
duced on the MCé68010, allows a 


Relative Performance 
20 30 40 


supervisory-level program to relocate 
the IK-byte exception vector table to 
anywhere in the physical address map 
of the processor. This exception vec- 
tor table is used in the MC68000 
family to route specific exceptions to 
the appropriate handler within the 
supervisory code space. The vector 
table consists of 256 four-byte entries, 
each of which may be used to point 
to the entry address of its specific 
handler. Of these 256 vector entries, 
37 to 39 vectors (depending on the 
processor) are dedicated to handling 
predefined exceptions such as bus er- 
rors, TRAP instructions, and so forth. 
An additional 26 vectors have been 
reserved for future expansion of func- 
tionality and 192 vector entries can 
be defined by the user. 

The alternate function code regis- 
ters (SFC and DFC) allow the super- 
visor to retrieve and modify data in 
any address map (user or supervisor, 
program or data). On all family mem- 
bers, the function code outputs are 
driven automatically based on the 

continued) 


High-Speed Animation on Your IBM PC! 


In our commitment to low-cost animation, 
we've developed an ullra-high-speed color 
graphics board to provide the performance of 
expensive dedicated graphics systems on an 
inexpensive, user-friendly IBM PC This 
board’s 400-million bits-per-second color-fill 
rate offere animation speeds never before 
available on a PC plug-in baard (the X-1 is 10 
times na fast an any other PC graphics card 
we've saan). Tha low-cost, high-performance 
X-1 Graphics Board opens up entirely new 
applications for iniorocomputar-based 
graphics. 


Our 3D Graphics software, the graphic 
drivers behind Jet and Microsoft Filght 


He. Ae eS 


Simulator, opens up new worlds of 3D and 2D 
animation. The program works with both tha 
IBM Color/Graphics Adapter and the X-1 
Graphics Board, 20 you can update your 
hardwüre at any time nnd maintain soliwere 
compatibility, 


Specs: Tho X-) Grapiécs Bord if гүчайаша for 
$2900, and rogquinae on (BM PC or PC-com- 
pali compar win minimum 12H. ААМ, 
PG: DOS or M& Dé ls Vpmión pO or mgwa, 
and an +1. oompabiblo AGH display monitor. 


Tht OD Graphics волта & palate [ба 
$885, ind горло ah IBM PC ог PE- 
pibe computer wilh minimum 255K RAM, 
PC-DOS ûî ME- DDE Version 2.0 of (ийй 
anc qilêr an IBM Color Сарт Allama nr 
Ім 4+) Gri cs Боа 


ic 


Бай yout Healer tor datis and й spoctal милал’ 
sofware domoenalratian, of call SubLOGIC diractly for 
mori lali 


IBM i a ragisqored (rede mary er Internationa Businéas 


Order Line мерен 


LED ho. ha ew | і 
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type and location of the memory bus 
cycle, and these outputs may be used 
to enforce hardware protection in the 
memory subsystem. Because the 
MC68000 and MC68008 are not vir- 
tual machine processors, they have no 
need to override this hardware-en- 
forced protection, but the MC68010. 
MC68012, and MC68020 processors 
require this ability. The alternate func- 
tion code registers allow these newer 
processors to perform that function 
to control the virtual environment. 
The two cache control registers in- 
troduced in the MC68020 (the cache 
control register—CACR, and the cache 


Table 1: A pin-out comparison. 


address register—CAAR) allow the 
supervisor to control the on-chip in- 
struction cache memory (64 four-byte 
entries) for that device. The cache 
powers up as disabled, and the super- 
visor, at its discretion, may choose to 
enable it at some later time. Addi- 
tionally, the supervisor can selective- 
ly invalidate cache entries. 

The MC68020 status register con- 
tains an additional bit for control of 
the hardware tracing mechanism built 
into all the family members. The 
MC68000, MC68008, MC68010, and 
MC68012 can trace any given instruc- 
tion or sequence of instructions when 


MC68000 MC68008 МС68010  MC68012  MC68020 


Address lines 24 
Virtual address range 16Mb 
Data lines 16 
Bus protocol async 
Clock cycies/bus cycle 4 
Number of data strobes 2 
Number of transfer 
acknowledges 


interrupt acknowledge: MC68000/008 


20 19 


async 


20/22 24 31 32 
IMb/4Mb 


16Mb 2Gb 4Gb 
16 16 32 
async async async 
4 4 3 
2 2 1 


1 (DTACK) 1 (DTACK) 1 (DTACK) 1 (DTACK) 2 (DTACK) 
Function code lines 3 3 3 3 3 
Bus arbitration lines 3 


3 3 3 


16 15 


и == == =[ шя] 


Breakpoint acknowledge: MC68010/012 


31 20 19 


Access control: MC68020 


20 19 


16 15 


16 15 


Coprocessor communications: MC68020 


20 19 


16 15 13 12 


5 4 


| 000 [СРО |4— 0 —À | CPlFReg- 


Figure 2: CPU space address bus encodings (FCO-2 = 111). 
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the supervisor enables the tracing 
mechanism. The MC68020 can also 
trace only on a program change of 
flow instruction, such as branch or 
jump. 

The only other added supervisory 
resource is the master stack pointer 
{MSP}, also new on the MC68020, 
which allows the separation of task- 
related and non-task-related excep- 
tion stacking. In use, the MC68020 
powers up and loads the interrupt 
stack pointer as the active supervisory 
stack pointer. This is the equivalent to 
the power-up sequence of any other 
family member in which the single 
supervisory stack pointer is loaded. 
At some later time, the operating sys- 
tem may choose to enable the master 
Stack pointer by enabling the MSP bit 
in the status register (the stack pointer 
select bit). From that point on (until 
disabled). all common program ex- 
ceptions, including TRAPs and divide- 
by-zero, that occur will cause state in- 
formation to be saved on the master 
stack until an interrupt occurs. 

Since interrupts are asynchronous 
events that will normally have no 
bearing on the task currently execut- 
ing in a multitasking environment, it 
is desirable to separate the inter- 
rupt-related information from the task- 
related information. This is accom- 
plished by first stacking the task- 
related information from the current 
task on the master stack and then per- 
forming an autornatic switch to the in- 
terrupt stack pointer for use during in- 
terrupt handling away from the inter- 
rupted task. Here, a "dummy" stack 
frame is stored on the interrupt stack 
so that at the completion of interrupt 
processing. a single RTE (return from 
exception) instruction will automati- 
cally cause a switch back to the 
master stack pointer, for reloading the 
previously saved task state and re- 
sumption of that task. The benefit is 
that the supervisor need not provide 
stack space for interrupts that may oc- 
cur during normal task execution and 
may be unrelated to the currently ex- 
ecuting task. 


INSTRUCTION SETS 

On the MC68020, the RTE instruction 

can perform a large number of dis- 
(continued) 
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crete functions (check for dummy 
frame, change stack pointers, reload 
state}; however, this is the same in- 
struction used on the MC68000, 
MC68008. MC68010. and MC68012. 
The function performed by the RTE 
will relate to the resources and func- 
tionality available on the respective 
processors. Thus, for the MC68000 
and MC68008 to return from interrupt 
processing or normal exception han- 
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dling, this instruction simply restores 
the status register and program 
counter of the suspended task from 
the supervisory stack pointer, where- 
as on the MC68010 and MC68012 it 
also checks the stack format and can 
reload the more substantial amount 
of information for the saved internal 
state. On all processors, the RTE in- 
struction performs whatever is neces- 
sary to return from an exception. 


Interrupt stack pointer 


Status register 


Master stack pointer 


Cache address register 


Figure 3: The supervisory programming model. 


Table 2: A comparison of supervisory resources. 


Status register 
Hardware trace bits 
Supervisor state bit 
Interrupt mask bits 
Stack pointer select 

Stack pointers 
interrupt stack 
Master stack 

Vector base register 

Cache control registers 

Alternate function codes 
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MC6B000/008  MC68010/012  MC68020 


1 1 2 
yes yes yes 
3 3 3 
no no yes 
yes yes yes 
no no yes 
no yes yes 
no no yes 
no yes yes 


The instruction set of the base archi- 
tecture, that of the MC68000, consists 
of a set of user-available instructions 
and a set of privileged instructions for 
control of sensitive system resources. 
The later family MPUs enhanced this 
instruction set (see table 3). 


ADDRESS MODES 

As with the instruction sets, the ad- 
dress modes are also upwardly com- 
patible from one family member to 
another. All address modes on 
MC68000 family processors can be 
generally divided into four main cate- 
gories: data, if an address mode may 
refer to data operands; memory. if the 
address mode may be used to refer 
to operands in memory: control, if the 
processor needs absolutely no knowl- 
edge of the size of the operand prior 
to calculation of the effective address; 
and alterable, if the mode may refer to 
writable operands (see table 4}. Since 
it is possible to refer to an alterable 
data operand in memory, it follows 
that any given mode may be classified 
in more than one category. 

The address modes in table 4 are 
exactly the same for the MC68000. 
MC68008, MC68010, MC68012, and 
MC68020 microprocessors. These 
modes provide a substantial amount 
of flexibility and power. For instance, 
the (An)+ and —(An) modes allow 
for the maintenance of up to eight 
stacks per task, a particularly attrac- 
tive capability in the artificial in- 
telligence arena. To these modes, the 
MC68020 adds one more mode: 
memory indirect. The memory in- 
direct mode has a large number of 
variations and can best be illustrated 
by the syntactical expressions 


([Dd, An], Xn.size*scale,od) and 
([bd,An,Xn.size* scale],od) 


[n these new modes, bd and od refer 
to optional sign-extended 8-, 16-, or 
32-bit base and outer displacements; 
An, to an optional base address 
register (AQ-A7); Xn, to an optional 
index register (DO-D7 or АО-А7); size, 
how much of the index register is to 
be used (16 or 32 bits); and scale, to 
a scaling factor for the index register 
(1. 2. 4, or 8). 
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Because the memory indirect mode 
allows any of the base displacement, 
base address register. index register. 
and outer displacement to be op- 
tional, and allows the index register 
to be added to the address calcula- 
tion either before or after the first ad- 
dress access (рге- and post-indexing), 
any conceivable combination of these 
modes is allowed. This includes dis- 
placed memory indirect ([bd],od). 
data register indirect (Dn); and reg- 
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ister doubly indirect ((Rn]). 

The addition of these new modes, 
however, in no way impacts the com- 
patibility of the earlier modes. Any 
address mode legal for the MC68000, 
MC68008, MC68010, and MC68012 
operates exactly the same on the 
MC68020. 


VIRTUAL OPERATION 
Due to the internal architecture of the 
processors, there are three basic ma- 


Table 3: A comparison of instruction sets. 


Data movement 
Arithmetic/logical 
Binary-coded decimal 
Single operand 

Shift and rotate 

Bit manipulations 
Bit-field manipulations 
Branches (16 conditions) 
Exception-related 
Control 

Coprocessor generic instructions 
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Table 4: The base architecture address modes. 


Mode Syntax Data Memory _Conirol Alterable 


Dala register direct 

Address register direct 

Address register indirect 

Address register indirect with 
post-increment 

Address register indirect with 
pre-decrement 

Address register indirect with 
diaplacement 

Address register indirect with 
index 

Absolute short 

Absolute long 

PC relative with displacement 

PC relative with index 

Immediate 


Dn € a 
An а 
(Ап) ш ә ә а 
(Ап) + e 3 E 
= (Ап) ы T a 
d(An) © . . B 
d(An,Rx) © ә e 5 
ххх W ° ° . a 
xxx.L о * E . 
РС) • » : 

d(PC,Rx) * a а 

#ххх ° ^ 


Dn refers to any of Ihe eight 32-bit data registers, DO-D7. 
An refers to any of the eight 32-bit address registers, A0-A7. 
Fix refers to any 32-bit register, О0-07 or AO-A7. | 
d refers to an B- or 16-bit sign-extended displacement. | 
+, — refer to the automatic post-incrementing/pre-decrementing of the specified ad- 
dress register by 1, 2, or 4 depending on the size of the target operand (1, 2, | 
| or 4 bytes). 
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chines: the MC68000/008 architec- 
ture, the MC68010/012 architecture, 
and the MC68020 architecture. In a 
nutshell. any user-level code written 


to execute on the MC68000/008 will 


execute unchanged on any of the 
other processors, and any user-level 
code written to execute on the 
MC68010/012 will execute unchanged 
on the MC68020. This upward com- 
patibility applies even to the binary 
level. The major difference between 
the processors insofar as exception 
processing is concerned is in the state 
frame information that is stored as a 
result of an exception in support of 
virtual memory and virtual machine 
operation. 

Virtual memory is a technique that 
allows all tasks executing on a pro- 
cessor to behave as if each had at its 
disposal the entire addressing range 
of the processor, regardless of the 
amount of physical memory present 
in the system. Virtual machine is a 
technique in which all processor and 
system resources required by a task 
appear to be present, even if not im- 
plemented. To support the virtual 
memory capability, any given instruc- 
tion must be "abortable" and in some 
manner "restartable." 

For example, suppose that task A is 
executing a 32-bit memory-to-mem- 
ory MOVE instruction and the physi- 
cal piece of memory required for the 
destination operand is not currently 
available. The fetch of both the in- 
struction and the source operand are 
successfully accomplished, but when 
the write to the destination is at- 
tempted, the memory manager in- 
dicates a "notresident" fault by 
means of a bus error or fault line to 
the processor. The processor must 
then save the state of task A. find an 
empty piece of memory (possibly by 
swapping a currently resident piece to 
a disk). load the target piece of mem- 
ory from the disk, restore task A. and 
allow the MOVE instruction either to 
restart or complete. So, from the time 
of the fault until the completion of the 
MOVE instruction, task A was not ex- 
ecuting but has no indication of this 
fact. 

Although all MC68000 family pro- 
cessors have the "abort" capability 

(continued) 
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via the bus error (BERR) input of the 
processors, the MC68000 and 
MC68008 are not virtual memory pro- 
cessors and therefore do not have all 
the features necessary to support vir- 
tual memory. Specifically, insufficient 
internal processor state information is 
available on receipt of a bus fault to 
allow recovery of the faulted instruc- 
tion. The other family members 
(MC68010, MC68012, and MC68020), 
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however, save sufficient state informa- 
tion to allow complete restoration of 
the faulted instruction. The faulted in- 
struction should be recovered by one 
of two methods: instruction. restart, in 
which the processor is "backed up" 
to the start of the instruction that 
caused the fault, or instruction continua- 
tion, in which the faulted instruction is 
allowed to complete execution from 
the point of the fault. The choice of 
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library routines to do the job. 


Comes with Forms Editor, runtime library, sample programs and library 
source code for PASCAL and C. 


To Order Call "У ке. 
408-262-1054 


dBase (Il is a trademark of Ashton Tate, Inc. 
FarmMansager and Forma Wesigner nre trademarks of HIT Softwnre, Inc. 


B 9, BIT Software, Inc. 
| P.O. Box 360619 
Milpitas, CA 95035 
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method may seem to be a matter of 
computer science dogma, but actually 
it is of practica! importance. The 
advanced address modes on the 
MC68000 family and the desire to 
protect the user from "processor 
thrashing" caused the designers of 
the MC68000 family to choose the in- 
struction continuation method. 


INSTRUCTION CONTINUATION 
Processor thrashing can be a very de- 
bilitating problem for virtual memory 
systems. The example used above can 
also be used to illustrate this problem. 
In the example, it was assumed that 
the op code and source operand 
fetches occurred without incident, but 
a fault was taken on the operand 
write. Since most memory replace- 
ment algorithms look for unmodified 
segments to be swapped out (be- 
cause these segments don't need to 
be written to a disk prior to releasing 
the memory space], a good candidate 
can be the page containing the source 
operand. If this segment is chosen to 
be swapped with the destination 
page, then when the instruction is 
restarted (rather than continued). the 
instruction will once again fault—this 
time for the fetch of the source 
operand. Thrashing has now begun. 
with the source and destination areas 
continually being swapped with one 
another (since no writes to memory 
will ever occur), and the instruction 
will never complete. Some replace- 
ment algorithms also factor the "age" 
of an area into the selection process, 
so the thrashing will normally be 
limited to two restarts. However, most 
operating systems will dispatch a new 
task while waiting for the disk sub- 
system to fill the requested area, and 
therefore the newly filled area will be 
"aged" somewhat by the time it finally 
gets used. Instruction continuation. 
utilized by the MC68010, MC68012, 
and MC68020, completely alleviates 
this problem because once an area 
has been successfully accessed, it is 
never needed again by that instruc- 
tion. 

Due to the virtual requirements and 
the need to accomplish this virtuality 
without massive operating system 
code, the MC68010, MC68012, and 
MC68020 have larger stack frames 


associated with the bus error excep- 
tions (see figure 4). On the MC68000/ 
008 processors, very little information 
must be saved for bus errors because 
the MPUs accommodate system faults 
rather than virtual faults. The 
MC68010/012/020 processors, on the 
other hand, save more internal infor- 
mation in support of instruction con- 
tinuation. These variances in stack 
frames are buried in the exception 
handlers operating in the supervisory 
mode of an operating system. Only 
those exception handlers that deal 
with the maintenance of the super- 
visory stack or expect values at 
specific offsets on the supervisory 


MC68000/008 


Lower Address 


MC68000 FAMILY 


stack are affected by the stack dif- 
ferences. 

Thus, any exception handler code 
that is written to execute on one pro- 
cessor will require only minor or no 
changes to execute on another family 
member processor, These software 
changes are a normal part of up- 
grading a system, since memory man- 
agement systems are typically up- 
graded from one system to the next— 
particularly when going from a non- 
virtual memory environment to a vir- 
tual memory environment. However, 
the specific type of memory manage- 
ment implemented has no bearing on 
the compatibility. since the processor 


MC6B010/012 


The instruction 
continuation method 
protects the user from 
processor thrashing. 


itself is not affected by the memory 
management scheme chosen. 


PHYSICAL BUS INTERFACE 

All members of the MC68000 family 

use the same simple asynchronous 
(continued) 


MC6B020 ' 


Vector Offset Word 
Spacial Status Word 


Unused (Reserved) 


Status Register 


Internal Register 


b 


Special Status Word 


Instruction Pipe Stage C 
Instruction Pipe Stage B 


Data Cycle Fault Address 
Internal State 
(6 words) 
Stage B Address 
Internal State 
(2 words) 


internal Registers | 
(20 words) 


Special Status Word 


| Status Register 


Data Output Buffer 
Unused (Reserved) 


Data Input Buffer 
Unused (Reserved) 
instruction Input Buffer 


Internal State 
(16 words) 


Figure 4: Bus error stack frames. 
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68000 Reasons 


to Upgrade 
Your Apple Il ... 


Transform your Apple Il, 1+ or Apple Ле 
into a powerful 32-bit supermicro. Simply 
plugin a PDQ 68000 coprocessor and 
РОО highspeed RAM card; ProDOS and 
DOS acceleration and utility software is 
included. 


the PDQ 
Super-32 System 


The Highest Performance 
Apple 11 68000 Coprocessor 


Boosts Apple Il Performance 


PDQ's Applesoft acceleration is compat- 
ible with most off-the-shelf ProDOS and 
DOS Basic software, such as BP! General 
Accounting. PDQ's lightning-fast disk 
emulation results in dramatic perfor- 
mance improvements with Appleworks 
and other popular programs. ProDOS 
applications can use PDQ's time and 
date functions. And PDQ's printer 
buffering allows printing to occur while 
the Apple is free to rm another task. 
Hosts Advanced 32-bit Software 


In addition to enhancing standard Apple 
software, the PDQ System also provides 
access to a muititude of 68000-specific 
applications, Optional хыл: їп- 
clude CP/M 68K with C, the UCSD 68000 
PASCAL System, 68000 FORTH, 
FORTRAN and LISP. and many others. 
PDQ'S 68000 Macroassembler/Editor is 
an integrated 68000 development system. 


in Use Worldwide 


ETC has been shipping advanced 68000 
produets for the e 11 since 1983. No 
other company offers a more complete, 
proven family of 68000 products. 


Products with integrity 


* 15 day money back guarantee 

#5 n parts warranty, 1 year labor 

e PDQ RAM cards include PDOBASIC, 
PDORAM and PDOSPOOL software 


POO 10Mhz68000 Coprocessor $449. 
PDQ 256K RAM Card option $169. 


РОО IMEG RAM Card option $399. 
PDQ 2MEG RAM Card option $729. 
РОС Macroassembier/Editor * s 99. 
POQBASIC-- 68000 Compiler  $ 79. 
UCSD 68000 PASCAL System * $ 99. 


CP/M 68K with C language * 
("requires 256K minimum РОО memory) 


8 


Order your РОО Super-32 System today 
by calling Enhancement Technology , or 
send your check or money order to 


Enhancement Technology Corporation 


P.O. Box 1267 
Pittsfleld, Massachusetts 01201 


ЕТО 


Advanced 68000 coprocessors 


(413) 445-4219 
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The MC68010/012 

implemented the loop 
mode and support for 
program breakpoints. 


bus interface to the outside world. On 
an asynchronous bus, the processor 
starts the bus cycle, and the external 
world controls the length of this cy- 
cle. Because of this, each portion of 
the memory subsystem (including 
memory-mapped peripherals) can re- 
spond to the bus cycle in its own op- 
timum amount of time. The basic sig- 
nals for the MC68000 data transfer 
bus are address strobe (AS), which in- 
dicates valid addresses; data strobe 
(DS). which indicates valid data dur- 
ing a write cycle; and data transfer 
acknowledge (DTACK), which is the 
external handshake signal used to 
cause the termination of a bus cycle. 
These signals are present in one form 
or another on all of the processors 
(see table 5). 

The MC68000/010/012 processors 
use two data strobes (upper and lower 
data strobes, UDS/LDS). which act as 
byte selects to the memory subsys- 
tem, whereas the MC68008/020 pro- 
cessors use only a single data strobe. 
The MC68008. with its 8-bit data bus, 
doesn't need byte selects and re- 
quires only a single data strobe. The 
MC68020. due to the presence of the 
encoded operand size pins (5120/1) 
also requires only a single pin. The 
operand size pins communicate to 
the external world the size of the 
operand remaining to be transferred 
by the MC68020's internal bus con- 
troller, Because of the hardware con- 
vention employed. these operand size 


Table 5: Transfer bus signals. 


Signal Name 

Function 

Address strabe 

Оаа strobe 

Data transfer acknowledge 
Operand size 


pins may be combined with the low- 
order two address bits to generate the 
needed byte selects. The MC68020 
dynamic bus sizing feature, which is 
enabled by encoding the data trans- 
fer acknowledge signals (DSACKO/1), 
allows the memory port size to 
change from 8 to 16 to 32 bits ona 
bus-cycle-by-bus-cycle basis (with one 
undefined-reserved encoding). Also, 
the MC68020 supports operand mis- 
alignment to the byte level. 

The major difference in the external 
bus cycles is that the MC68000/008/ 
010/012 execute a minimum bus cy- 
cle in four clock cycles, while the 
MC68020 executes its minimum cycie 
in only three clock cycles (see figures 
5 and 6) Because of the asyn- 
chronous nature of the bus. it is a sim- 
ple matter to mount an MC68020 on 
an adapter board that is plug-com- 
patible with any other of the MPUs, 
and the MC68020 can be plugged 
into an MC68000, MC68008, 
MC68010, or MC68012 socket and 
can operate the bus of an existing sys- 
tem. Thus, hardware compatibility is 
maintained within the family. and any 
peripheral device that works with an 
MC68000 also works with any of the 
other family members. 


SPECIFIC FAMILY 

ENHANCEMENTS 

Aside from the MC68010 architec- 
ture's support of virtual memory and 
virtual machines, the MC68010/012 
also implemented a form of caching 
called "loop mode" to assist in the ex- 
ecution of repetitive functions such as 
block moves and string operations. 
This loop mode allows certain code 
sequences to be latched in the pro- 
cessor's internal pipeline, thus allow- 
ing two-clock-cycle accesses of the 
instructions—a 50 percent savings— 
while at the same time freeing band- 


width on the external data transfer 
bus, The sequences are composed of 
a 2-byte instruction, such as MOVE or 
ADD, which is followed immediately 
by a decrement and branch on con- 
dition (DBcc) instruction back to the 
2-byte instruction. When the pro- 
cessor recognizes this sequence, it 
simply recycles the instructions and 
performs only data accesses to the 
outside world until the loop is 
terminated. 

In addition to the loop mode, the 
MC68010/012 implemented special 
support for program breakpoints. 
Here, the recognition of a breakpoint 
bit pattern (one of eight specific illegal 
instruction encodings) causes the pro- 
cessor to execute a specific CPU 
space bus cycle during the exception 
processing for the illegal bit pattern 
to indicate that a breakpoint has been 
reached. 

The MC68020 takes both of these 
features (loop mode and breakpoints) 
one step farther. The MC68020 has an 
on-chip 256-byte instruction cache, 
which increases overall processor per- 
formance from 40 percent to 80 per- 
cent, depending on the locality of 
reference exhibited by the code be- 
ing executed. Code showing the great- 
est locality of reference (eg. short 
loops) will show the greatest perfor- 
mance improvement by turning on 
the cache, while code that exhibits 
less (or no) locality of reference (long 
loops or in-line code) will show less 
(or no) performance increase. The 
cache is implemented on the 
MC68020 as a direct-mapped 64-en- 
try by 32-bit cache. The supervisory 
programmer has control over this new 
resource by means of the cache con- 
trol register. 

The MC68020 enhancements to the 
MC68010 breakpoint function not 
only cause the processor to run the 
breakpoint acknowledge bus cycle 
just as before but also allow external 
hardware to supply а 16-bit instruc- 
tion op code to be executed in place 
of taking the illegal instruction trap. 
This means that the MPU can execute 
the breakpoint a fixed number of 
times, substituting the replacement 
op code each time through the loop 
until the count expires and the break- 
point halts the loop. 


MC68000 FAMILY 


Figure 5: The READ bus cycle for the MC68000. MC68008. MC68010, 


and MC68012. 


эю EE: TI 
| --——————— — 


Figure 6: The READ bus cycle for the MC68020. 


The MC68020 is the first processor 
in the family to offer inherent support 
for coprocessors. This coprocessor in- 
terface allows any coprocessor devel- 
oped for the MC68020 also to be 
used on any other of the family mem- 
bers. This is accomplished by making 
the maintenance of the coprocessor 
interface reliant on standard read/ 
write bus cycles. Because the interface 
is generic in nature. new processor 
designs will not require reworking 


existing coprocessors, and new co- 
processor designs will not require 
reworking existing processors. In fact, 
the coprocessor interface gives users 
of the microprocessor an opportunity 
to develop their own custom copro- 
Cessors. 

The extensibility offered by the co- 
processor interface is one of the most 
powerful features of the MC68000 
family architecture. Both the pro- 

(continued) 
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The MC68020 
includes microcode 
support for access 
permission levels. 


cessor and coprocessor share in the 
maintenance of the interface, with 
each performing those chores for 
which it is best suited: The processor 
feeds commands to the coprocessor, 
transfers data, and calculates effective 
addresses, and the coprocessor per- 
forms its own specialized functions. 
be that floating-point mathematics, 
robotics control, Fourier transforms, 
graphics functions, or anything else. 
While the MC68020 offers implicit 
microcode support for the copro- 
cessor interface, emulation of the in- 
terface protocol allows coprocessors 
developed specifically for the 


MC68000 FAMILY 


MC68020 to be used as memory- 
mapped coprocessors (as opposed to 
CPU-mapped) on the MC68000 and 
MC68008 or as either memory- 


° mapped or CPU-mapped coproces- 


sors on the MC68010 and MC68012. 

The MC68020 also includes micro- 
code support for access permission 
levels, allowing an operating system 
(in conjunction with external hard- 
ware) to support much finer granulari- 
ty of permission levels than just user 
versus supervisory. This feature can 
support up to 256 levels of permis- 
sion. À new memory management 
device the MC68851, provides the 
hardware to support eight simulta- 
neous breakpoints (with loop counts 
up to 256) and up to eight levels of 
access permission. 

In addition, the MC68020 has full 
32-bit ALUs and a 32-bit barrel shifter 
for improved performance on arith- 
metic, logical. and bit-field instruc- 
tions. A restructured instruction pipe- 
line with an intelligent, decoupled bus 


controller allows a high degree of con- 
currency in instruction execution with 
external bus activity. 


CONCLUSIONS 

In the final analysis, the name of the 
game is compatibility. And the bot- 
tom line of compatibility between 
members of the MC68000 family 
shows that. for user code, all family 
members are 100 percent upwardly 
compatible for object code, while 
supervisory-level code only requires 
changes in supervisory-level excep- 
tion handlers that use specific infor- 
mation on the supervisory stacks. 
Hardware compatibility is also good. 
In fact, an MC68010 can be directly 
inserted into an MC68000 socket. and 
an MC68020 could also be used with 
the appropriate adapter board. 

The MC68000 family provides not 
only high performance in a commer- 
cial microprocessor, but also com- 
patibility, protecting the user's soft- 
ware investment. Ш 


This is all it takes to get IBM, Apple, Тарау, 


Macintosh and Compaq talking to each other. 
And it’s simple and inexpensive. 


micros and peripherals, in the 
same network. Freely sharing 
data, with complete connectivity 


office can create its own high 
speed, error-free GridNet™... 
instantly! Theres no need to 


purchase special system software. and effective compatibility. 

And there's none of the expense The cost? As much as 60% 
and inconvenience of installing below that of specially-wired 
additional wiring. Because a systems. 


Find out just how easy it is 


| GridNet™ utilizes your existing 
to increase your offices produc- 


electrical grid as a highly-effective 
data transmission medium. tivity. See your local dealer, or 
And a GridNet™ will sup- contact "The Great Communica- 
port IBM PC, XT, AT, and all ІВМ тог” for more information. . 
compatibles, Apple and Macintosh, unm dE | 
Hewlett-Packard, Tandy, AT&I, CI LI 
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Now a powerful GridNet™ 
Local Computer Communica- 
tions Network is as close as your 
nearest electrical outlet. 

Thanks to GridComms 
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OUR PLUG-IN CARD 
GIVES YOU 
PLUG-IN 
CONTROL. 


PC00488 allows your IBM PC/XT/AT or com- 
patible to control IEEE-488 instruments. 


WHAT ADDITIONAL SOFTWARE 
DO I HAVE TO BUY? 


None. PC00488 supports all pop- 
ular programming languages 
including interpreted and 
compiled BASIC, TBASIC ™ 
Microsoft? Pascal, Turbo™ 

| Pascal, C, and FORTRAN. 
You can use Tektronix® 
standard Codes and 
Formats and emulate » 
HP controller staterng 
PC05488 also runs di 
ІЕЕЕ-488 software ai 
application ргодгг 


-IS IT DIFFICULT TO USE? 


You just plug itin. PC40488 is totally self-contairm ` WHAT'S THE BOTTOM LINE? 

with all software packaged in read only memory. يڪ‎ 

Documentation includes a complete tutorial and That's the best part. РС<0488 costs just $395 

programming reference, plus more than thirty including software support for all popular pro- | 

application programs. gramming languages, extensive applications | 
library, and the programming and refer- 

|. ence manual. Order today by calling 

(617) 273-1818 or Telex 247316. 


Capital Equipment Corporation 


10 Evergreen Ave., Burlington, MA 01803. 
i. (617) 273-1818, Telex 247316. 


ыйыы. 


— 


WILL IT WORK WITH ALL 
MY INSTRUMENTS? 


You bet! More than 500 companies, 
including every major instrument - 
manufacturer in the U.S. and "8 
Europe, are currently using 
PCo0488. 
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You're a Power User. And the NEC APC IV™ is the one machine that 


You're very serious about personal computers. You'd rather work 
wont leave you power hungry. 


Introducing the new power in Al-class personal computers. The NEC 
through lunch than sit in some lazy cafe. 


Advanced Personal Computer IV. 
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It's built for compatibility and speed, with your choice of 6 MHz or 
ks, with an incredible 800 x 560 screen resolution. 


8MHz qms speeds at the flick of a switch. 
It's built for loo 
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And it's built for power, with 5 versatile internal storage slots to accom- 
modate two 1.2 MB floppies, two 40 MB hard disks, and a tape back m 
allowing you the flexibility to tailor the APC IV to your storage requirem 

Plus, the APC IV has the power of NEC behind it. The $10 billion lea aaa 
computers and communications. So you never have to worry about support. 

The new NEC APC IV. Because sooner or later, you're going to have to 
take it to the limit. For more information, call NEC at 1-800-343-4419 
(in MA 617-264-8635). NEC Information Systems, Inc., Dept. 1610, 1414 
Massachusetts Avenue, Boxborough, MA 01719 
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Actually, we give you two things free. Call today for our demo disk and brochure. 


Our source code. And your freedom. (415) 331-9900. 
Just buy part or all of our excellent integrated 
business accounting system, the SBT Database THE SBT DATABASE ACCOUNTING LIBRARY. 
Accounting Library. dProfessional Time & Billing $395 
We'll give you our source code absolutely free. dOrder Sales Order processing $195 
Which, in turn, gives you the freedom to dInvoice Billing/Inventory Control $195 
customize our software to fit your business needs. dStatement Accounts Receivable $ 95 
Say, for instance, you want to change the dPurchase Purchase Order $195 
way a management report is formatted. Our free dPayable Accounts Payable $295 
source code enables you to change it. dPayroll Payroll /Labor $395 
What's more, the change will be quick and ыч Gen gE ФИ 
imple because our software is written in easy-to- - ано начан a 
-— "T dProject Project/Job Accounting $395 
use dBASE. 1 | dProperty Tenant/Unit Management $395 
In fact, the entire SBT Database Accounting dBackup Menu/Backup $ 65 


Library runs with dBASE III or dBASE II, * so you MultiNet versions additional $200 dul 
get the power and flexibility of those best-selling TEENS etr a 
programs. Plus the freedom to use any computer 


that runs dBASE. SBT Three Harbor Drive 
The SBT Database Accounting Library. Sausalito, CA 94965 
Great software and freedom. All in the same box. mee (415) 331-9900 


Call today for the name of the SBT consultant 
in your area. 


Free source code 
in every box. 
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Database Accounting Library 
in dBASE Ill /dBASE Il 


Complied and Multi-User versions also available. dBASE Ill and dBASE Il are registered trademarks of Ashtor-Tate, Inc. Copyright 1985, SBT Corporati 
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68000 MACHINES 


ATARI ST 
SOFTWARE 
DEVELOPMENT 


BY MICHAEL ROTHMAN 


A survey of the TOS operating system 
that comes with the Atari 


THE ATARI ST is one of several 
recently introduced microcomputers 
that use the Motorola MC68000 
microprocessor. In this article I'll 
describe the organization of the ST's 
operating system, called TOS, and 
show some ways the 68000 influences 
it. TOS is approximately 200K bytes. 
Its organization is somewhat confus- 
ing because it has three parts that par- 
tially overlap in functionality. The two 
main parts, GEM (Graphics Environ- 
ment Manager) and XBIOS (Extended 
BIOS), were originally designed in- 
dependently and have somewhat dif- 
ferent purposes, GEM. a complete 
operating system developed by Digital 
Research, is meant to support applica- 
tions that are portable to other ma- 
chines (at this writing. GEM has also 
been implemented on the IBM PC 
and compatibles). 

The Atari-written XBIOS is meant to 
support ST-specific capabilities not ac- 
cessible through GEM. For example, 
the ST's sound chip can be accessed 
only through the XBIOS. But in some 
cases, the differences between GEM 
functions and XBIOS functions are 
subtle. (For example, GEM and the 


XBIOS each have a function to read 
or write sectors to devices. The XBIOS 
function assumes the actual ST disk 
and is knowledgeable about its 
physical characteristics; the GEM 
function supports a number of 
devices that are logically but not 
physically similar.) 

The third part of TOS, the Atari- 
written Line A Handler. overlaps 
almost entirely with the graphics rou- 
tines of GEM—indeed. GEM graphics 
routines call the Line A Handler to do 
their work. The Line A Handler will let 
programmers write faster graphics 
routines than with GEM. 

I've organized this article around 
the various parts of TOS, which means 
that you will sometimes encounter 
similar functionality discussed in two 
different places. (See figure 1.) 


GEM 

Most people probably identify GEM 
with the icons, menus, and windows 
of the GEM user interface, called the 
Desktop. The Desktop, however, is not 
technically part of the operating sys- 
tem. It is an application, automatical- 
ly invoked by the operating system 


OT 


after the system boots. 

GEM includes the GEM disk oper- 
ating system (GEMDOS), the GEM Vir- 
tual Device Interface (the VDl—a 
powerful set of graphics routines). and 
the GEM Application Environment 
Services (the AES—a selection of spe- 
cial libraries designed to support the 
distinctive GEM user interface). 


GEMDOS 
GEMDOS contains the basic input/ 
output system (BIOS), a disk file 
handler, and a number of functions to 
support peripheral devices, memory 
allocation, and the system clock. The 
BIOS handles low-level character 1/O 
to five different devices: the printer, 
an auxiliary device (the RS-232C port), 
the console, a MIDI port for use with 
music synthesizers, and the keyboard. 
The routines read or write a single 
character to these devices or return 
status information. 

(continued) 
Michael Rothman is the manager of software 
development at Spinnaker Software (1 Ken- 
dall Square, Cambridge, MA 02139). He 
has been programming tools for microcom- 
puters since 1979. 
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The BIOS contains a single routine 
to read and write to appropriate 
devices on a sector basis (їе., floppies. 
hard disks, networks). Two routines 
detect whether media in such devices 
have changed and return a map of the 
devices actually present. 

Another routine returns a pointer to 
the BIOS parameter block (ВРВ) for a 
particular drive. The BPB is a block on 
the disk containing certain disk pa- 
rameters, such as the number of bytes 
per sector or the number of directory 
entries. [t is loaded into RAM when 
the disk is first accessed. The ST BPB 
is software-compatible with an MS- 
DOS ВРВ, right down to the 16-bit 
quantities in the BPB, which are writ- 
ten in low-byte, high-byte order—8086 
style! (The 68000 orders quantities 
with the high byte in the lowest mem- 
ory address.) Using the 8086's order- 
ing of the 16-bit quantities in the ВРВ 
was presumably done to make port- 
ing GEMDOS from the 8086 to the 
68000 easier. 

Finally, the BIOS contains a routine 
to set the 68000's exception vectors 
in the low end of memory. a routine 
that returns the system timer value, 
and a routine to set or get the state 
of Shift and Control keys on the key- 
board and the mouse buttons. 


THE FILE HANDLER 

GEMDOS supports a hierarchical file 
system similar to that of MS-DOS. The 
file-handling functions are 


* Create, open, read, write, seek in, 
close file. 
€ Get, set file attributes. 


TOS consists of: 
GEM consists of: 
GEMDOS consists of: 
BIOS 


Disk File Handler 


Various System Functions 
Virtual Device Interface (VDI) 
Application Environment Services (AES) 
XBIOS 
Line A Handler 


e Create, delete, get. or set a sub- 
directory. 

e Get disk free space. 

e Directory search, file rename. 


THE REST OF GEMDOS 
The remaining GEMDOS functions let 


you 


e Handle character I/O on the stan- 
dard input and output. 

e Check the status of a peripheral 
device. 

e Get and set time and date. 

e Terminate an application. 

* Allocate or deallocate a memory 
block. 


THE VIRTUAL DEVICE INTERFACE 
GEM's graphics routines, known col- 
lectively as the VDI, provide a sys- 
tematic way to handle a large number 
of graphics primitives in a device- 
independent fashion. 

Graphics primitives are drawn by 
software that is tuned to the particular 
hardware at hand. The software does 
not simply move a prestored block of 
pixel data into memory; instead, it 
takes a mathematically described no- 
tion. like a circle with a diameter x, 
and calculates what pixels to change. 
Thus. if the lower-level software is 
properly written, closely equivalent 
results can be produced on different 
devices. 

A wide variety of primitives have 
been defined in the VDI, and you can 
instruct the software to draw them 
with various attributes by using the 
portable VDI routines (the portable 
portion is sometimes called the 


Figure 1: Organization of TOS. GEM is an operating system in its own right, 
written by Digital Research and implemented across other machines such as IBM PCs 
and compatibles. The XBIOS and Line A Handler parts of TOS were written 
specifically for the Atari ST and provide faster and in some cases the only access 


to the capabilities of the ST. 
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Graphics Device Operating System, or 
GDOS). A number of device drivers 
have been written to support the 
primitives across several devices. 

The VDI routines can "think" in 
either raster coordinates (RC) or nor- 
malized device coordinates (NDC). 
The raster coordinate system сог- 
responds to the actual target's screen 
resolution. Thus, if you are working on 
the ST in its highest resolution, 640 
by 400, you can call the VDI routines 
to place and size objects in terms of 
this resolution. Alternatively, you can 
use normalized device coordinates, 
which are always 0 to 32.767 in both 
directions, and the software will ad- 
just for the particular device. The 
trade-off for the additional portabili- 
ty is that the software must do a trans- 
form on the object being drawn. The 
NDC space origin also differs from RC 
space in that it starts in the lower left 
corner rather than in the upper left 
corner of the device. 


WRITING AN APPLICATION USING 
THE VDI 

The first step in using the VDI is to 
specify the devices for graphics out- 
put. An application must always call 
the Open Workstation routine for 
each graphics device that the VDI 
routines will subsequently manipu- 
late. This function takes an array con- 
taining the user's requested defaults 
for graphics characteristics such as 
line style, color, character size, fill 
color. and so on. It is here the 
developer also specifies the choice of 
NDC or RC coordinates. 

In addition to a device identifier 
(handle), the routine passes back two 
large arrays (combined into one in the 
C language binding) that tell you the 
device's characteristics (eg.. the 
number of colors it supports and the 
size of its pixels in microns) and what 
VDI functions and attributes it 
supports. 

For convenience, the VDI also pro- 
vides the ability to open virtual screen 
workstations so that you can maintain 
several different sets of default char- 
acteristics for the screen device. Each 
of these workstations is attached to 
the real screen: Just change which one 
you specify in your subsequent VDI 

(continued) 
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routine, and the defaults will change 
appropriately. 

The VDI functions themselves are 
too numerous to describe in detail, 
but most of them can be considered 
under three headings: graphics primi- 
tives, attribute functions, and text 
functions. 


GRAPHICS PRIMITIVES 
You can draw graphics primitives. 
such as a square, a polyline. or a 
rounded rectangle, after specifying 
the appropriate attributes for each. 
Size and endpoints are defined in the 
chosen coordinate system and passed 
to the routine. Several of the primi- 
tives have their own routines, but 
most of them are grouped under the 
Generalized Drawing Primitive func- 
tion. Primitives can be grouped to 
form more complex objects, and so- 
phisticated graphics can thus be built. 
The primitives supported on the ST 
are 


Polyline: Draws straight lines connect- 
ing endpoints defined in an array 
passed to the routine. 

Polymarker: Only the endpoints are 
drawn, and several different graphics 
(markers) are available to represent 
those points. 

Text: Note for novice programmers: 
isnt it nice to know you have been 
using a graphics primitive all along? 
Filled area: The area is a complex 
polygon. again specified in an input 
array. 

Contour fill: A seed fill. 

Generalized Drawing Primitive: The GDP 
is a single entry point for the follow- 
ing primitives: Баг, circle, arc, pie. 
ellipse. elliptical arc, elliptical pie, 
rounded rectangle, and filled rounded 
rectangle. If you are programming in 
C with the Atari-supplied developer's 
package. these are bound as separate 
functions. 

Justified text: Can be justified left or 
right. 


ATTRIBUTE FUNCTIONS 

The attribute functions of the VDI ma- 
nipulate characteristics of the eraphics 
primitives. The developer can set 
color for both fills and lines. The 
polyline width is variable, as are the 
type of line (e.g., dashes or dots can 
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be substituted for a solid line) and the 
end type (arrow, squared, or 
rounded). The polymarker function. 
which essentially lets you draw a 
connect-the-dots figure, is supported 
by an attribute function to change the 
type of "dot" or marker. 

One of the most important attri- 
butes that can be set is the writing 
mode. This determines the relation- 
ship of a new image to the raster area 
it overlays. When you draw a new 
graphic, whatever the method, you 
can think of it as a mask of 1s and Os 
laid over the display. Each corre- 
sponding pixel on the device will be 
affected. In the simplest case (the 
replace mode]. each pixel under a 1 
on the mask is set to the currently 
selected color for that type of primi- 
tive, and each pixel under a O is set 
to the current background color. But 
the developer can also choose one of 
three other modes. In transparent 
mode, only the pixels under Is are 
changed. In reverse transparent, on- 
ly the pixels under Os are changed. 
And in XOR mode the mask value is 
exclusive-ORed with the value on the 
display. (Twelve additional modes are 
available through the Line A Handler, 
described below.) 

All the attribute functions take effect 
for all subsequent relevant graphic 
operations, until the developer 
changes the attributes once again. 


TEXT FUNCTIONS 
The VDI provides two ways to handle 
text. One is an Alpha mode with its 
own set of functions, which on the ST 
implements an 80-column by 25-row 
text mode (in high and medium reso- 
lution). Alpha mode is not compati- 
ble with most of the other VDI func- 
tions; that is, you cannot display other 
graphics with text in this mode. 
Much more interesting is text han- 
dling within the normal graphics 
mode. where text and graphics can be 
completely intermixed. The VDI sup- 
ports two basic text output functions 
(regular and justified) and a sophisti- 
cated set of attributes, including multi- 
ple fonts (two are built into the ST, 
more have been developed by third 
parties). The developer can change 
the character height absolutely (in 
terms of the chosen graphics coor- 


dinate system) or in "points," the sys- 
tem used in print shops. The baseline 
of the character can be set at various 
angles (thus allowing rotated charac- 
ters—on the ST, only multiples of 90- 
degree rotation are supported). And 
the characters can be thickened. 
skewed, underlined, outlined, or 
shadowed. In addition, text attributes 
include the standard VDI character- 
istics such as color and write mode. 


THE GEM APPLICATION 
ENVIRONMENT SERVICES 

The AES is an umbrella name for 
several libraries of routines, most of 
which implement various data ab- 
stractions for the developer. That is, 
some of these “services” gather to- 
gether functionality available else- 
where in GEM to express useful con- 
cepts, such as windows or events. 

But the AES also includes the part 
of GEM that manages the interaction 
between application and certain sys- 
tem capabilities that run concurrent- 
ly. As a developer, you rarely need to 
think about this limited multitasking, 
precisely because it is limited and 
exists mainly to service system needs. 
Those needs are the desk accessories 
and the Screen Manager. 

GEM supports several desk acces- 
sories: tasks that are selected by the 
user from drop-down menus. each of 
which occupies its own window. It also 
supports the Screen Manager, an ap- 
plication that runs concurrently with 
whatever else is going on and moni- 
tors user interaction with the menus 
and window borders. 

The AES functions also comprise an 
event library, a window manager. 
several libraries for managing certain 
graphic data structures, a scrap 
library, a shell library. and a resource 
library. 


THE EVENT LIBRARY 
Macintosh developers will be familiar 
with the concept of an event manager. 
On that machine, the ideal program 
is seen as a loop. During each pass 
through the loop. the Mac waits for 
any one of several "events" specified 
by the developer. usually keyboard 
activity or mouse movement/selec- 
tion, responds appropriately, and 
(continued) 
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then goes to the top of the loop. 
Although GEM is much less radical- 
ly tied to a particular programming 
style, the event library has a similar 
function on the ST. At any point in 
your program, you can specify an 
event or events you are interested in 
waiting for, and the multitasking dis- 
patcher will suspend your application 
until one of those events occurs. The 
events included could be a simple 
keystroke or perhaps the straying of 
the mouse cursor into and out of a 
rectangle defined by your application. 
Giving your program the informa- 
tion it needs to do its part is the job 
of the message events. To wait for cer- 
tain events, you call a routine specific 
to the event in question. For more 
complex events, particularly those 
concerning user interaction with 
screen windows, you call a routine 
that waits for a "message" from the 
AES. A message is a multibyte code 
that is placed in a buffer whose ad- 
dress you pass to the routine. Pre- 


d AST і. 
sd SOR oh a br û | 


When it comes to problem solving, the 
APL*PLUS System is the undisputed leader. 

That's because the APL* PLUS System 
works with you. It goes far beyond what 
application software like Lotus* or dBASE* 
could possibly ever offer. And, it won't Lie 


you down with the details of standard 
programming languages. 


The APL*PLUS System is a personal 
language, with productivity features that 
help you concentrate on getting answers, 


228 BYTE * SEPTEMBER 1986 


ATARI ST SOFTWARE 


defined system messages tell you. for 
example, that the user has taken an 
action that necessitates redrawing 
part of one of your windows. {For ex- 
ample, the user has moved a window 
that was partially covering a second 
window. The second window is now 
more exposed, and the newly ex- 
posed area should be redrawn.) 


THE WINDOW LIBRARY 

To quote the GEM documentation. "A 
window is an area with clearly defined 
boundaries.” Anyone who has worked 
with the Macintosh or one of the user 
interfaces that mimic it will be com- 
fortable with the GEM window con- 
cepts, which (as of this writing) in- 
cluded the familiar title bar, close box, 
scroll bars, and size box. The creation, 
care, and feeding of windows is han- 
dled by the routines in the window 
library. In general, the GEM division 
of responsibility for the user interface 
is that the developer is expected to 
handle and update the work area in- 
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tions and modeling. 
With it you can manipulate tables of 
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other packages, move up to the APL* PLUS 
System. II's a powerful and flexible tool 
ihat grows with you as your needs become 
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side a window's frame while GEM 
handles the drawing and updating of 
the frame itself. including, for exam- 
ple, the scroll bars. the title bar. etc. 
[Editor's note: A program that illustrates a 
fair amount of window work is available. along 
with the two listings printed in this article, in 
a variety of formats. See the insert card follow 
ing page 368 for details. 


LIBRARIES TO SUPPORT THE 
USER INTERFACE 

The AES contains a number of rou- 
tines concerned with manipulating 
various graphic data structures that 
your application can use for a stan- 
dard user interface. For example. the 
File Selector Library provides a stan- 
dard dialog box that lists the files on 
a disk device and allows you to select 
one. The Graphics Library is con- 
cerned mainly with drawing boxes on 
the screen. For example, it will draw 
an expanding box outline that your 
application can use to make a window 
or other rectangular object appear to 
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applications— like graphics, report 
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impossible problems. 

Best of all, the APL*PLUS System 
interfaces well with software packages 
you're already using — like databases, 
spreadsheets, and graphics packages. 
The APL*PLUS System also makes it 
easy to link those packages that aren't 
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grow quickly out of some other ob- 
ject. This is what the Desktop does 
when you click on a disk icon and it 
"grows" into the disk's file window. 

The Object Library is a macro facili- 
ty that lets you create complicated 
graphic structures and link them in a 
single "object tree." For example. say 
you want to display a small rec- 
tangular box within a somewhat larger 
box on the screen and you also want 
to place text in the smaller box. You 
can do all this by calling the appro- 
priate VDI graphics primitives. But al- 
ternatively, you can use the Object 
Library of the AES, which will let you 
define the whole thing in a well-docu- 
mented tree structure. This has the 
advantage that the entire tree can be 
repeatedly drawn and reused in the 
application with only a single call each 
time. Furthermore, you can specify 
that only certain levels within the tree 
will be drawn. 

The routines in the library support 
the construction of the tree and the 
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reordering or deleting of its nodes. 
The library also offers various kinds 
of user interaction with on-screen ob- 
jects, such as a routine that will tell 
you what object is currently under the 
mouse cursor and another one that 
lets you edit text in an object. 

The Form Library uses object trees 
to implement more sophisticated user 
interactions. A form is an object tree 
designed for user input. A good pre- 
defined example of an object tree is 
the simple form that appears on the 
Desktop if the user decides to format 
a disk. The form is a box containing 
text that asks the user to confirm the 
format request and two small boxes 
containing the words OK. and Cancel. 
(Boxes of this sort that contain 
mutually exclusive options are called 
"radio buttons.") 

To use a form. the program calls the 
basic form routine, with an index of 
the desired object tree as argument. 
The AES takes over until the user 
selects an object that the developer 


The APLxPLUS' System and You. 
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STSC 


has defined as an "exit object" (such 
as the OK. or Cancel boxes in our ex- 
ample). Until that time the AES 
handles the user's input. which can be 
of three types: the radio buttons, 
“check boxes’ —boxes containing op- 
tions that are not mutually exclusive, 
or text. On exit from the form routine. 
the application can examine the form 
to see what changes have taken place. 


THE RESOURCE LIBRARY 

Applications can share objects and 
object trees between applications or 
keep them conveniently modular 
through use of the Resource Library. 
For developers, Atari provides the 
Resource Construction Set, which 
allows on-screen construction of ob- 
jects and other types of resources. 


THE SCRAP LIBRARY 

The Scrap Library allows developers 

to share certain kinds of data among 

applications. It supports the AES im- 
(continued) 
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Listing !: This is a routine to format a floppy disk on the ST. If the formatting 
is successful, the routine will return a 0. 


/* $desfine DEBUG 1 x/ 


#include <osbind.h> /* C bindings for 05 routines ж*/ 
#define HITRACK 79 /* Highest numbered track x/ 
#define SECTORS 9 /* Sectors per track x/ 
define MAGIC 0x87654321L /* Required by Flopfmt() x/ 
define VIRGIN OxESES /* Pattern to write to sectors */ 
define ILEAVE 1 /* Interleave factor x/ 
define DISKTYPE 2 /* Single side, 88 track x/ 
define NOLOAD @ /* No loader code x/ 
define RANDOM Ox1000000L /ж Protobt mokes a random */ 
#define BOOTSECT 1 /* Side 8, sector 1 af 
#define TRACK® © /* Track for boot sector */ 
#define SIDE@ Ø /* Format side @ */ 


extern void errprint(); /* error notification routine x/ 


format(devno) 
[nt devno; /* device holding media to format x/ 
/* Automatic variables »/ 
/* count tracks ж/ 
register int I; 
/* buffer for trock, protoboot »/ 
register char xbuf; 
/* success in format? */ 
register int succ, totsucc = 0; 
/* doesn't do anything */ 
long filler; 


/* Code ж/ 
/* Allocate memory for track. The ST formots one track at 
atime ond requires sufficient RAM to verify that track in 
memory. Malloc is a GEMDOS call. */ 

buf = Malloc(8192L); 

if (buf == OL) 


#ifdef DEBUG 

errprint(O, "insuff memory for format"); 
dendi f 

return(-1); 


/* Format each track. "VIRGIN is the value to write to the 
newly formatted track. This particular value (@xE5E5) is 
suggested in the documentation, but many values are 
possible. Flopfmt is XBIOS. ж/ 

гог (ї=НЇТВАСК; ї>=0; I--) 


succ = Flopfmt(buf, filler, davno, SECTORS, 
I, SIDE®, ILEAVE, MAGIC, VIRGIN); 
totsucc += succ; 


I 


/* Release memory. GEMDOS »/ 
Mfree(buf); 


/* For the purposes of this routine, I won't accept ony bad 
sectors. But, if there were any, their numbers would have 
been left in the buffer after each track was formatted. 
Alternatively, I could have retried or recorded the bad 
sectors if I were devaloping my own file system. ж/ 


(continued) 
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plementation of several standard data 
types. If you use these, your applica- 
tion can exchange information with 
other applications through a cut-and- 
paste mechanism. 


THE SHELL LIBRARY 
The Shell Library contains routines to 
allow the chaining of applications. 


THE EXTENDED BIOS 

The XBIOS provides more direct ac- 
cess to the ST's hardware than any- 
thing in GEM (which, after all, has to 
be portable). The XBIOS provides 
functions to read, write. verify, and for- 
mat the floppy disks on a sector basis. 
Unlike the BIOS read/write function. 
these are not device-independent but 
are designed for the floppy disk 
drives only. They work for single- or 
double-sided drives. The format rou- 
tine gives the caller specific informa- 
tion on bad sectors. Listing 1 is a 
routine to format an entire disk. 


SCREEN PARAMETERS 

The XBIOS also handles various video 
screen parameters. The ST screen 
memory occupies 32K bytes in mem- 
ory. Initially, the physical screen base 
address is set to the top 32K bytes of 
memory, but the XBIOS has a routine 
to set that base on any 256-byte 
boundary. You can also set a logical 
base that the GEM and Line A graph- 
ics routines will use as their under- 
standing of where the screen memory 
begins. Other routines let you set the 
screen resolution to one of three 
values: 


640 by 400 pixels, monochrome 
640 by 200 pixels, 4 colors 
320 by 200 pixels, 16 colors 


TOS knows what kind of monitor is at- 
tached to the system and will refuse 
to set the monochrome resolution if 
the color monitor is attached, or vice 
versa. 

Two other XBIOS routines let you 
set the ST's palette. The palette has 
16 entries. Three bits of information 
are stored for each entry for each of 
the three primary colors. red, green. 
and blue. Therefore, the lowest and 
highest values for each palette entry 
are (in octal) O and 777. In other 

(continued 
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modified, expanded, combined and tried again in 
a creative arabesque of text and graphics. The 
interface vanishes, man and machine are one. 
Smalltalk/V brings that experience to 

your IBM-PC. 


“We use Smalltalk 
as our primary language 
for teaching artificial intelligence.” 
—Dr. Jobn Pugh 
Director, School of Computer Science 
Carleton University 


Of the three main AI languages, Smalltalk, LISP, 
and Prolog, only Smalltalk was intended for 
individual use on a personal computer. Only 
Smallialk was designed to provide a match 
between human and computer models of 
reality. Only Smalltalk is easy to learn, easy lo 
read, and easy to use. 


“We found Smalltalk/V excellent 
for developing advanced decision- 
support tools based on decision 
analysis and Al techniques." 


—Dr. Samuel Holizman, 
Professor, Stanford University 


Smalitalk/V is pure object-oriented programming 
— a powerful tool for designing frame/script- 
based knowlege representations, inference 
engines, expert systems, simulation environments, 
intelligent interfaces, network control software, 
communications interfaces, and much more. 


Methods, our character-based Smalltalk, is now 
available for $79. It has all of the features of 
Smalltalk/V except graphics, rules, source-level 


debugger, and object-swapping. However, it 
supports color, includes the communication 
package, and does not require а mouse. 


BYTE and BEX are trademarks of McGraw-Hill, Inc. IBM, IBM-PC, and 
[BM PC-AT are trademarks of International Business Machines 
Corporason. Unik i$ a trademark of Bell Laborasnries. 
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Explore AI on your PC 


Smalltalk/V transforms your PC into a versatile AI workstation 


aa 
мы i = 
. 


"Smalltalk/V is the 
highest performance 
object-oriented 
programming system 
available for PCs." 
—Dr. Piero Scaruffi 

Chief Scientist 

Olivetti Artificial Intelligence Center 


` 


Smalltalk/V Features 


® High-performance 
object-orienied programming 
Integrates object-based and rule-based 
programming with object-oriented Prolog 
A user-extensible, open-ended environment 
A responsive graphical user interface 
Supporis exploratory programming and 
prototyping 


e (lass hierarchy with inheritance creates highly 


re-useable code 

Smalltalk source code included, with browser 
windows for easy access and modification 

A huge toolkit of classes and objects for 
building a variety of applications 
Object-swapping creates virtual memory on 
hard or RAM disk 

Bit-mapped graphics with bit and form editors 


e A sophisticated source-level debugger 
€ Automatic change log for easy recovery 


from errors 

Powerful directory/file browser system for 
organizing DOS files 

Optional communications interface to 

Unix™ and other systems 

Access Io other languages and DOS functions 
DOS command shell 

Detailed owner's manual designed for both 
beginners and advanced programmers 
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YES! | want to turn. my PC into ап Al workstation. Send те... 


BET . ووو‎ 
Г] Conmunicanons for Smathalk/¥ . . .$49 
[| stethods (inctuding 


Communications) ... .... $79 
Shipping and Handling — .. ks ا‎ 
CA residents add — 

saks ux è. . —À — 
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Shipping and Handling 
US.. Canada, and. Mexico 
Elsewhere 


+ == э = 


[ enclose [ ] Check [ ) Money Order 


LÎ Credit card information [J Mc C] visa 


Number: 
Signature 


Name: 


Expiration — 


Street Address: 
Ciry/Sate/Zip- 
Phone: 


NOT COPY PROTECTED, G0-DAY MONEY-BACK GUARANTEE 
ON-LINE USER-SUPPORT CONFERENCE ON BYTES BIX™ 


Smalkalk/V requires DOS and 512K ВАМ on IBM PCs {lncleding AT) or 
"compatibles," a Microsoft or compatible mouse, and а ОСА, BOA, Hercules, 
or АТАТ Hi-Res graphic controller. 


5200 West Century Boulevard 
Los Angeles, CA 90045 


(213) 645-1082. 
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800-222-8324 


ard Drive Blowout! | 


Ч 595 
Seagate All Drives Seagates w/ Controller 


Other Specials 


20 Meg Hardcard (uses 1 siot) .... $599 
20 Meg Seagate for “AT”.......... $549 
90 Май lar AT" coser $548 
20 Meg Tape (Teac) w/cont. & soft $595 
65 Meg Tape (3m) w/cont. & soft.. $695 


MONITORS 

MITSUBA SAMSUNG 

510A TTL Amber ... $99 Amber TTL 12”..... $89 
w/Till & Swivel Stand Green TTL 12" ..... $85 


ber 
Composite 12" ..... $79 
Green Composite... $79 
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M1509 NEW = d.i UN 
= M-1109..,.... $1 : 
* HR-15XL ..... 


ered dota 


jet ee mn 2 о 


к=н= a а арыт ар ГЫ NETT mi 
Li 


s Twinriter-5 Dual et кы ии пи шан 
| Head........$ Call +++ 


Epson Products 
{Х-й0........ $220 


ез 494 а 
rr 
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Accessories Available 


Okidata 


EMEN 


Panasonic 
e КХР 1080 ,...$189 
e КХР 1091 ..,.$239 


sneak 
*"«S»9 ^97" 
RA""Aantusuuüm 


"""r****4* 


Computers (IBM Compatibles) 


Base Mono Calor 
IDS PC-XT BOBB ,.... ... Bee ** 005 
IDS Turbo B Mghz $595۰ 795 • "895 | 
aec MS-Dos =+; rosne. $649 ъ * 895 Б 1095 
І 
1 1.2 Meg Floppy/M.S. Dos & 1495 1695 1895 
Leading Edge ...... ‚... Call for Lowest Price 
АТАТ 6300 ...........:. Call for Lowest Price 
Epson Eauily 1. Il. !!,... Call for Lowest Price 
Everex Products 
Everex 1200 Modem ........ enn n $149 
Everex Edge Card ........ enn $199 
(Mona-Graphics-Color) 
Everex Mini Magic Card .......... e $129 
(W/384k 1/2 slot) | 
Everex Magic Multi-function ............, $99 


(Six Pac Clone] 


CARDS & ACCESSORIES for IBM 


e Mono/Prinler $9500 • RS-232 ,..,., $59.00 
* Color/Printer $99.00 « RS-232/Clock $69.00 
* Mono/Graphics/ » Parallel ..... $59.00 


"ee $990 1-800-222-8324 
COMPUTERS 
INTERNATIONAL 
6619 U.S. 1 Miami, FL 33143 
IN FLORIDA CALL (305) 667-5936 


In Chicago: suite 240 
343 West Erie, Chicago, Illinois 60610 
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if (totsucc != 6) 
#ifdef DEBUG 


errprint(totsucc, “format failed"); 


fendi f 
return(-1); 


/* Now we need to put a boot sector on the disk, x/ 
/* Allocate o 512-byte buffer */ 


buf = Malloc(512L); 


/* Prototype a boot sector in that buffer. 
parameter is o serial number for the disk. 


The second 
The value I 


have chosen asks the XBIOS to generate a rondom number. 


XBIOS «/ 


Protobt(buf ,RANDOM, DISKTYPE , NOLOAD) ; 


/* Write out the boot buffer to track 0, side ð. 


Last 


parameter is how many sectors to write. »/ 


Succ = 


Flopwr(buf,filler, SIDENO, BOOTSECT,TRACKO , SIDED, 1); 


/* Throw away memory */ 


Mfree(buf): 


/* Return success or failure «/ 


return (succ); 


words, your 16 colors can be selected 
from a total of 512. 


SOUND 
Four routines in the XBIOS manipu- 
late the ST's sound chip. which is the 
Yamaha Programmable Sound Gen- 
erator (PSG) YM2149. The sound chip 
has two general-purpose ПО ports. 
which the BIOS uses for both floppy 
selection and some serial port func- 
tions; two of the routines are con- 
cerned solely with setting bits in one 
of these ports. 

The chip has three sound channels 
and 16 registers. The third routine lets 
you set the registers to select 


e The frequency for each channel. 
e The volume for each channel. 

* Either white noise or pure tone for 
each channel, or a combination. 

* One of 16 envelope shapes. 

e The frequency with which the 
envelope is applied to the basic 
sound waveform. 


The last two points are of some in- 
terest: Although the PSG cannot ma- 
nipulate the components of a sound 
envelope directly (ie, the attack. 
decay, sustain, and release values}, 
the ability to switch between different 
preset envelope shapes and manipu- 
late their frequency gives you the 
ability to produce unusual sounds. 


The final sound routine, dosouncd( ). 
gives you access to a mini control lan- 
guage for the sound chip that is im- 
plemented in the TOS software. By de- 
veloping a list of commands, you can 
set any register on the chip, specify 
a sequence of tones, volume changes. 
envelopes, or any of the other param- 
eters available through the chip. The 
dosound( ) routine sets a pointer to 
an area of RAM where you have 
placed such a list of sound com- 
mands. The software takes over and 
runs your commands at 50-Hz inter- 
vals [actually every fourth instance of 
a 200-Hz interrupt that is set up off 
the 68901 timer chip and used by TOS 
for a number of functions). One of the 
commands allows you to specify how 
many ticks should go by until the next 
command is executed. 


THE LINE À ROUTINES 
The Line A Handler is not part of 
GEM but the result of Atari's realiza- 
tion that it could provide faster access 
to some of the routines that support 
the GEM VDI. These routines are as- 
sumed to be used from the assembly 
language level. They are known col- 
lectively as the Line A Handler 
because access is through the 
68000's unimplemented instruction 
exception handling. The 68000 recog- 
(continued) 
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[ always considered myself a ‘power’ PC user. 
But waiting for che system to load and 
recalculate spreadsheets, post accounts, and sort 
databases, was holding me back. 

Then I installed Orchid's Tiny Turbo 286 
high-performance accelerator. It's tiny in size: 
just a half siot card. And tiny in price. But 
theres nothing tiny about the performance: now 
my programs run three to four times faster than 
before. So | get AT performance without the 
AT price. And without the downtime of trans- 
ferring my files to a new system. 

I count on my PC every day. So | was glad 
to learn chat Tiny Turbo 286 is made by Orchid— 
the leading manufacturer of turbo products for 


Tin 


Tiny Turbo 286 and PCurbo 286e are tradernaths of Orchid Technology 
[BM ıı à registered trademark of inteenatconal Business Machines Com 


urbo 286 


How I work 
three times 


| faster without 


ЇШПО a 
SWedl. 


accounting, finance, and other business profes- 
sionals. And the only company offering a full 
line of turbos. They've even got a super high- 
performance PCturbo 286e with five times the 
speed of the PC. Nice to know, in case the work 
really piles up. 


ORDER YOUR TINYTURBO TODAY. 
IT WILL PAY 
FOR ITSELF IN FOUR WEEKS. 


IBM XT 


12 secfacct 
(2.3 hours) 
25.4 minutes 
44 seconds 
10 minutes 


WITH TINYTURBO 


3.9 sec/acct 
(0.7 hours) 
14.9 minutes 
14 seconds 

3 minures 


Post 700 accounts 


Sort 10,000 records 
Spreadsheet recalc. 
Integer calculation 


I used to panic when my boss asked me to 
work up some additional reports an hour before 
a big meeting. Now | just smile 
and say, “no sweat? 


ORCHID 


WHEN YOU SAY TURBO, 
YOU MEAN ORCHID. 


47790 Westinghouse Drive, Fremont, CA 94536 
(415) 490-8586 TELEX 709289 
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WHEN YOU NEED 
ACCESS TO FULL MEMORY, 
STRUCTURE, 

COMPATIBILITY WITH 

GW- & PC-BASICA, 
OR 

WHEN YOU NEED THE 
POWER AND FLEXIBILITY 
OF C OR PASCAL... 


copy protected. |: fni al support is 

| ! Опе E - p 9 16 ded | or all registered us Ts. 
| are evaluated, BetterBASIC is ™ ^. See for yourself why Dick / arons of PC Magazine 

ompletely tible with GW-B ASIC and p "said ‘Better BASIC may be the best of all BASIC pro- 

PC-BASIC/ AS wh k running on IBM PC's and tie gramming worlds” and selected BetterBASIC as 

ins es. You "e load and run your existing BASIC "Editors Choice" (Oct. 29, 1985). 

programs in BetterBASIC. It uses standard MicroSoft BetterBASIC $199 

syntax and gives you more than 150 additional state- 8087180287 Math Chip S 

ments such as XREF, DEFINE WINDOW, MAKE MOD- pote Se’ ain Chip Support 

ULE, and PROCEDURE. In benchmark comparisons, ЫП le Disk with Tutorial 

BetterBASIC is five times faster than interpreted BA- sample Disk with Tutori 

SIC. There is optional 8087/80287 math chip support, 

and an optional Runtime System to create stand-alone 


x AE 


Ask your dealer or call to order: 


1-800-225-5800 


In Canada, call 416-469-5244 


Summit Software Technology, Inc? 
106 Access Rd. Norwood, MA 02062 


ls a registered trademark of Summit Software 
Тоб Inc E PC, XI Tae ested ademas 
of Intemational Business Machines Corp. Microsoft ix a 
gated айап of Мет Corp. Tandy reser 
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nizes op codes beginning with the bits 
1010 (hexadecimal A) as unimple- 
mented instructions and jumps 
through a special exception vector. 
which in the ST points to these 
routines. 

Because they were not originally in- 
tended for public access. use of these 
routines is not as easy or as consis- 
tent as is the case with the other en- 
try points. Basic usage involves setting 
some of the values in a large data 
structure and then kicking off the Line 
A exception handler by defining a 
word op code whose first 4 bits are 
1010 and whose last 4 bits specify 
which routine is desired. 

The Line A routines give you faster 
access to graphics using the VDI and 
a few additional features, including a 
sprite facility and the ability to apply 
additional logical changes to raster 
objects while copying them from one 
place to another. You can mix and 
match Line A Handler and VDI rou- 
tines, but this can be a little tricky, 


since your Line A variables may be af- 
fected by your VDI calls. 
There are 16 Line A routines: 


Initialization 

Put Pixel 

Get Pixel 

Line 

Horizontal Line 
Filled Rectangle 
Line-by-Line Filled Polygon 
BitBlt 

TextBlt 

Show Mouse 

lO Hide Mouse 

[| Transform Mouse 
12 Undraw Sprite 

13 Draw Sprite 

14 Copy Raster Form 
15  Seedfill 


About half of the Line A routines 
are concerned with graphics primi- 
tives similar to those in the VDI. The 
mouse manipulation functions are 
fairly boring and obvious. (Transform 
Mouse sounds neater than it is—it just 
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changes the cursor representing the 
mouse position.) Let's take a closer 
look at the other routines. 


BIT BLTING (ROUTINES 
7 AND 14) 
Raster operations involve a rec- 
tangular area of the raster, or video 
screen image. You often want to put 
a rectangular image (a bit-mapped ob- 
есі) on the screen and define the rela- 
tionship it will have with the image 
that is already there "under" the rec- 
tangle being placed on the screen. For 
example, you may wish to say that 
certain pixels in the object are to be 
treated as transparent: Whatever is 
“below” them on the screen will not 
be changed and will therefore “show 
through” the new rectangle. 
Additionally, you would like to be 
able to set the new rectangle down at 
an arbitrary coordinate on the screen. 
Unfortunately, many schemes for 
representing an image in memory are 
(continued) 


STAY LONGER IN 
EUROPE ON THE 
MONEY YOU SAVE 
TOURING EUROPE 
IN YOUR NEW 
MERCEDES-BENZ. 


Plan to make European delivery of a 
new Mercedes-Benz part of your 1986 
European vacation plans. Select any 
1986 gasoline or diesel model? pick it 
up at the factory European Delivery 
Center—and embark on a deluxe driv- 
ing vacation. Avoiding costly rentals 
while saving on the price of your new 
Mercedes-Benz. Send coupon for a free 
European Delivery brochure today. 
*Subjecct to availability. 


Send coupon to: MHAUB6-5 
Mercedes-Benz of North America, [nc. 
Marketing Communications Division Ф) 
One Mercedes Drive, Montvale, NJ 07645 


Name 

Address 

City 

State Zip 

© 1986 Mercedes-Benz of N.A., Inc., Montvale, NJ. 
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Listing 2: This trap handler is the sort you might use if you were programming 
the ST in 68000 assembly language or were using a high-level language and 
needed to write a binding for access to a BIOS, XBIOS, or GEMDOS function. 
The functions assume the C calling conventions; that is, if there are any 
parameters, they are assumed to have been pushed onto the stack in reverse order 
and to be no smaller than a word. The number of the routine itself must be 
pushed last, just before the trap call. 1f you are developing using the C provided 
in Atari's developer's kit, this process will be transparent, since a set of bindings 
is available that makes TOS calls look just like ordinary C function calls, 


At entry, any arguments for the functlon have been pushed 


on the stack In reverse order, C-style. 


Then the 


Finally this routine was 


called, so as you enter, the return address of the caller 


; function number was pushed. 


Is on top of the stack. 
retsv: ds.l 
traprtn: 

move.! (а7)+, retsv 


trap #13 


move.| retsv, —(а7) 
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rts 


often constructed for the hardware's 
convenience. The ST's screen mem- 
ory, for example, consists of a word's 
worth of one plane of information, 
followed by a word of the next plane, 
and so forth, until 16 pixels for each 
plane have been defined. Then you 
start again with the first plane. 

To simplify the job of manipulating 
the screen memory on the ST. a bit 
blter (bit-mapped block transfer) is 
provided. A bit blter can be software 
or firmware or both to support logical 
raster operations. On the ST, in the 
VDI and the Line A routines, a moder- 
ately complex data structure known 
as a memory form lets you define a 
raster and a rectangle within the raster 
so that the blter can manipulate it. 
One item in the form is a pointer to 
the actual image data. The rest of the 
fields specify things like the number 
of planes and the size of the rec- 
tangle. You need two of these mem- 
ory forms for your bit-blting opera- 
tions: one for the source raster and 
one for the destination. 

An intriguing aspect of the memory 
form is the specification of the total 
raster representation that your object 
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: some memory for a long variable 


Save the return address, 

because the OS functions don't 
expect It. 

Trep to the BIOS function. (BIOS 
is avallable through trap 13, 
XBIOS through 14, GEMDOS through 
trap 1.) 

Put the return address back on 
stack. 

Return to caller. 


is part of. This may be the actual 
screen memory if the bit-mapped ob- 
ject is currently on the screen. But it 
can also be a virtual screen of any size 
(word-aligned in the x dimension) up 
to that of a real screen. Probably the 
most common bit-blt operation 
copies from a source memory form 
with a virtual screen just big enough 
to hold the bit-mapped object, to a 
destination memory form pointing at 
the real screen. But for arcade-style 
applications in particular, many more 
complicated arrangements can be 
imagined: for example. biting from 
various game objects to an entire vir- 
tual screen being prepared for display. 
And you can bit from one part of the 
screen to another. 

The Line A BitBlt is sophisticated. 
There are 16 logical operations you 
can apply between the source and 
destination. If you define a pattern, 
you can perform a logical AND of the 
pattern with the source and combine 
the result with the destination. 


SPRITES (ROUTINES 12 AND 13) 
These sprites are not spectacular, and 
they're not in hardware. But they are 


convenient, and you can have as 
many as you want. The Line A sprites 
are two-color (foreground/back- 
ground). They are 16 pixels wide and 
16 lines high. A sprite can be plotted 
onto the screen relative to any one of 
its pixels. When you call Draw Sprite, 
you specify a buffer to save the screen 
area covered by the sprite; when you 
undraw, the routine can restore the 
screen. Nothing to write home about, 
but nice nonetheless. 


WHAT Do You USE? 

What is the place of the varied pieces 
of TOS in a typical application? Well, 
if you are willing to stick to GEM, you 
can access most of the ST's power. 
And you have the advantage of pro- 
gramming for a consistent virtual 
machine with a well-documented 
graphics model and a well-known user 
interface. Also, you will have an ap- 
plication that is portable to other sys- 
tems supporting GEM. The non-GEM 
pieces give you more direct access to 
the ST hardware. And in some cases 
(such as sound), they give you the 
only access. 

There are no restrictions on the de- 
veloper who wants to mix and match. 
The VDI and AES functions on the ST 
are accessed through libraries of glue 
routines that you link with your appli- 
cation. Entry to the BIOS, XBIOS, and 
GEMDOS routines is actually achieved 
through the 68000's trap handlers 
(see listing 2). If you develop in C. 
bindings are available so that access 
to any TOS routine is simply a func- 
tion call. 

| have enjoyed software develop- 
ment on the Atari ST. | suspect my 
pleasure has something to do with the 
ST's peculiar combination of operat- 
ing system routines. There are just 
enough traditional concepts to stave 
off the programmer's fear of coming 
obsolescence and just enough excit- 
ing new concepts to challenge 
creativity. Development has a clean, 
modular feel to it. The abstractions 
available in the operating system, par- 
ticularly in GEM, are clear and con- 
sistent. These abstractions dont force 
you in any particular direction: if what 
you really want is to make the ST look 
like an old-fashioned, user-hostile ma- 
chine, you can do it. m 


New GPS Series: Tek sets 


the pace with SmartCursors ` 
and push-button ease. 


Work faster, smarter, with two new Features 2246 2245 
eneral purpose scopes from | 
Tektronix. The four-channel, 100 MHz Bandwidth 100 MHz 100 MHz 
2246 and 2245 set the new, fast pace for No. of Channels 4 4 
measurements at the bench or in the Scale Factor Readout Yes Yes 
си re easy lo use and afford, by SmariGursore"" Yes No 
On top: the 2246 with exclusive Volts Cursors Yes No 
integrated push-button measure- Time Cursors Yes No 
ments. Measurements are pg aie | Voltmeter Yes No 
through easy, pop-up menus and imple- c 
mented at the touch of a button. Mea- миша Sanat д а ДЫ 
sure peak volts, peak-to-peak, + реак, Max. Sweep Speed 2 ns/div 2 ns/div 
dc volts and gated volts with new hands-  Vert/Hor Accuracy 2% 2% 
ci lai and on-screen readout Trigger Modes Auto Level Ало; Norm. TV Field, TV Line, 
SmartCursors™ track voltmeter mea- i 
surements in the 2246 and visually indi- Trigger Level Readout Yes No 
cate where ground and trigger levels are Weight 8.1 kg 6.1 kg 
located. Or use cursors in the manual Warranty 3-year on parts and labor including CRT 


mode tor immediate, effortless measure- 
ment of waveform parameters. 

Both scopes build on performance 
you haven't seen at the bandwidth or 
prices. Lab grade features include 
Sweep speeds to 2 ns/div. Vertical sen- 
sitivity of 2 mV/div at full bandwidth for 


low-level signal capture. Plus trigger 
sensitivity to 0.25 div at 50 MHz, to 0.5 
div at 150 MHz. 

Accuracy is excellent: 2% at vertical, 
2% at horizontal. And four-channel 
capability includes two channels 
optimized for logic signals. 

Best of ail, high performance 

__.. comes with unmatched 
| convenience, You can 
see it and feel it 
—in the 


Copyright © 1986, Tektronix, Inc. АП nohis reserved. TTA-469 
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responsive controls and simple front- 
panel design, in extensive on-screen 
scale factor readouts, and in 

simplified trigger operation that includes 
Teks Auto Level mode for automatic trig- 
gering on any signal. 

Contact the Tektronix office or 
sales representative nearest you for 
complete details. Each scope is 
backed by Teks three-year warranty, 
plus excellent documentation, training 
programs and outstanding service sup- 
port — worldwide. 


Featuring four chan- 
nels, flexible triggering, 
extensive CRT readouts 
and push-button ease 
of use, the new Tek 
2246 (left) and 2245 
(above) bring high-qual- 
ity, low-cost analysis to 
diverse applications in 
digital design, field ser- 
vice and manufacturing. 
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_ HOW FAST GAN 
THE 80386 MAKE YOUR 
WORKSTATION G0? 


Faster than any other 
32-bit microprocessor can. 

In technical terms that's 
4 MIPS. 4 MegaWhetstones. 
With 4 Gigabytes. 

Fast enough to have a 
sudden and lethal impact 
on your competition. 

To achieve its blazing 
speed, the 80386 has six- 
stage pipelining, which 


allows the standard 16 MHz 
part to deliver over 6100 
Dhrystones per second. 

That's nearly four times 
the Dhrystone perform- 
ance of a VAX* 11/780, Or 
4 VAX MIPS. 

And with the 80386 
you dont sacrifice all that 
performance for demand- 
paged virtual memory. 
Because of its on-chip 
paging unit and transparent 
paging cache, the 80386 
can do a full virtual to 
physical address translation 
without the performance 
penalty of non-pipelined, 
off-chip designs. Giving 
you 4 MIPS of deliverable 
UNIX** performance. 

Of course, to achieve 
performance like that, you 
need a bus that's faster 
than a speeding bullet. 

Like our 2 clock bus that 
provides a 32 Megabytes 
per second transfer rate. 

That's the highest 
performance of any micro- 
processor bus. 

So what more could 
advanced system designers 
ask for? 

Blistering 4 Mega- 
Whetstones per second 
performance for superb 
graphics and number 
crunching. Only the 80386 
uniquely teams with 
Weitek's 1167 floating point 
coprocessor to deliver 
the highest numerics 


“VAX Is 2 registered trademark of Digital Equipment Corp. 
“UNIX is a trademark of AT&T Bell Liboraories. 
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performance on the 
market. 

And of course all this 
comes in a 64 Terabyte 
virtual address space with 
a 4 Gigabyte linear address 
space. 


Dbrystoiues Per Second 
SUN X 1S 


Vx HU 780 


o OOO 2000 3000 TF) 5000 GOOO 7000 
Relative System Performance 


Whetstones Per Second 


a 1 Mio 


2 Million 
Кейийге Systent Performance 


3.Million — - Milliun 


B hate 38060 MULTIBUS* 7 16 MEI Starter Kit. 

t With Weite 164, 1165 floating point chip set. 
t With Келер 167 floating point coprocessor 
Source: Refer to intel 80386 Benchmark Report. 


Finally, for your silver 
bullet, add to all this $6 
billion worth of DOS soft- 
ware. And watch how 
fast it runs on your 4 MIPS, 
4 MegaWhetstones UNIX 
machine. 

To find out more, attend 
one of our 80386 Seminars. 
Call your local Intel sales 
office for details. 

Or call (800) 548-4725 
for complete technical 
information. 

Get all the ammunition 
you need to make your 
next system a success. 
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Announcing BYTE's 


Tt. BYTE subscription brings 
you a complete diet of the latest in 
microcomputer technology every 
30 days. The kind of broad-based 
objective coverage you've read in 
this issue. In addition, your 
subscription carries a wealth of 
other benefits. Check the check 
list: 


DISCOUNTS 


(VÍ 13 issues instead of 12 if you 
send payment with subscription 
Or 


ví One-year subscription at $21 
(5096 off cover price). 


(ví Two-year subscription at $38. 
(ví Three-year subscription at $55. 


(Vj One-year GROUP subscription 
for ten or more at $17.50 each. 
(Call or write for details.) 


SERVICES 


(VÍ BIX: BYTE's Information 
Exchange puts you on-line 24 
hours a day with your peers 
via computer conferencing and 
electronic mail. All you need to 
sign up is a microcomputer, a 
modem and telecomm software. 


(vf Reader Service: For information 
on products advertised in 
BYTE, circle the numbers on 
the Reader Service Card 
enclosed in each issue that 
correspond to the numbers for 
the advertisers you select. Drop 
it in the mail and we'll get 


your inquiries to the advertisers. 


(VÍ TIPS: BYTE's Telephone 
Inquiry System is available to 
subscribers who need fast 
resbonse. Áfter obtainirig your 


Program 


Subscriber I.D. Card (see TIPS 
information adjacent to Reader 
Service cards), dial TIPS and 
enter your inquiries. You'll save 
as much as ten days over the 


response to Reader Service 
Cards. 


[v Disks and Downloads: 
Listings of programs that 
accompany BYTE articles are 
now available free on the 
BYTEnet bulletin board; and 
on disk or in quarterly printed 
supplements (see reply cards in 
this issue). 


(VÍ Microform: BYTE is available 
in microform from University 
Microfilm International in the 
U.S. and Europe. 


WÎ BYTE's BOMB: BYTE's 
Ongoing Monitor Box is your 
direct line to the editor's desk. 
Each month, you can rate the 
articles via the Reader Service 


New Subscriber Benefits 


Card. Your feedback helps us 
keep up to date on your 
information needs. 


FÍ Customer Service: If you have 
a problem with, or a question 
about, your subscription, you 
nay phone us during regular 
business hours (Eastern time) 
at our toll-free number: 800- 
258-5485. You can also use 
Customer Service to obtain 
back issues and editorial indicies. 


BONUSES 


VÎ Annual Separate Issues: In 
addition to BYTE's 12 monthly 
issues, subscribers also receive 
our annual IBM PC issue free 
of charge, as well as any other 
annual issues BYTE may 
produce. 


[VÍ BYTE Deck: Subscribers 
receive five BYTE postcard 
deck mailings each year—a 
direct response system for you 
to obtain information on 
advertised products through 


rerurn mail. 


To be on the leading edge of 
microcomputer technology and 
receive all the aforementioned 
benefits, make a career decision 
today—complete and mail in a 
subscription card or, call toll-free 
weekdays, 8:30am to 4:30pm 
E.S.T.: 800-258-5485. 


And... welcome to 
BYTE country! 
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AMIGA 
ANIMATION 


BY ELAINE A. DITTON AND RICHARD A. DITTON 


Bringing graphics to life on the Amiga 


COMPUTER ANIMATION is the pro- 
cess of displaying a series of images 
on a video screen. The images can be 
displayed in the same spot on the 
screen for static animation or moved 
about the screen for dynamic anima- 
tion. Animation in general consumes 
a large portion of a system's available 
processing power and memory space. 
Usually though. trade-ofís can be 
made between the amount of mern- 
ory space and the amount of process- 
ing power required. 

The Commodore Amiga has specif- 
ic hardware that makes the task of 
animation consume less CPU process- 
ing. The sprite DMA (direct memory 
access) channels allow a relatively 
small image to be moved and altered 
by changing just a few locations in 
memory. The Blitter is a high-speed 
hardware device used for copying or 
merging image data and drawing 
lines. Because the colors in the Amiga 
are stored in registers, a special form 
of animation called color animation 
is possible. 

In this article we will briefly discuss 
the various aspects of animation on 
the Amiga and the facilities provided 
in the Amiga ROM Kernel to generate 
graphic images. In conclusion, we will 


describe our methods of program- 
ming animation on the Amiga. 


THE DISPLAY 

The first thing that must be specified 
is the background on which the ani- 
mation will take place. This is done by 
defining a View structure, which de- 
scribes the characteristics of the dis- 
play (see figure 1). The View consists 
of one or more ViewPorts, each with 
specified height. width, display made, 
image data, colors, and position on 
the screen. ViewPorts must be ver- 
tically stacked and separated by at 
least one blank line. The width should 
be specified as either 320 or 640 
pixels. Two or more ViewPorts of dif- 
ferent horizontal resolution can exist 
on the screen at the same time. The 
ViewPort points via Raslnfo to the Bit- 
Map structure, which in turn points to 
the actual bit planes of image data 
(figure 2). The number of bit planes 
determines the maximum number of 
colors. The ViewPort also points to the 
ColorMap, which is interpreted de- 
pending on the mode. 


SPRITE ANIMATION 
Sprites are hardware "objects" that 
are independent of the background 


display. The Amiga can have eight 
sprites, each 16 pixels wide and any 
number of lines high (figure 3). Even 
though there are only eight sprites, 
each one can be reused after its hori- 
zontal endpoint has been reached on 
the screen. Each sprite can have 3 
colors plus transparent, or you can at- 
tach two sprites to have 15 colors plus 
transparent. 

A sprite is displayed on the screen 
by specifying its xy coordinates and 
a pointer to the memory area that de- 
scribes the formed image. To animate 
a sprite you only have to change 
either of the coordinates or the 
pointer to the image data. Since you 
only have to change a few bytes to 
move or alter the image, sprite anima- 
tion takes very little CPU processing. 

The Amiga ROM Kerne! provides 
several routines for manipulating the 
hardware sprites. GetSprite allocates 
a hardware sprite for exclusive use of 
the requesting task. ChangeSprite 

(continued) 
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Diskmaker? translates disks 
quickly. 


If you work with many dilferent 
computers and disk formats, one 
Diskmaker® will pay for itself by rap- 
idly converting hundreds of different 
formats. 

Diskmaker® transfers are fast, 
disk-to-disk, no modems or other 
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lie-up expensive computer systems to 
convert disks. 

Diskmaker® handles all common 
disk sizes: 8", 514". and 34". Trans- 
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changes the pointer to the image bit 
map of a reserved sprite. MoveSprite 
modifies the xy coordinates of the 
sprite. FreeSprite returns a reserved 
sprite to the system. 

To use the hardware sprites in the 
animation system, the Amiga ROM 
Kernel defines a structure known as 
the VSprite (for "virtual sprite"). Infor- 
mation about the sprite such as color 
data, collision detection, and double 
buffering is contained in the VSprite 
structure. 

Sprites are extremely easy to ani- 
mate but have limitations that you 
must consider. A limited number of 
sprites are available, and each sptite 
is of limited size. Therefore, if you 
have to animate a large area, sprites 
will not be appropriate. An individual 
sprite can have only 3 colors and at- 
tached sprites can have 15 colors, 
whereas the background display can 
have up to 32 colors. The SPRITES 
mode bit in the ViewPort structure 
must be set if you are using VSprites 
or hardware sprites. 


BACKGROUND ANIMATION 
The simplest type of background ani- 
mation uses the XOR trick. For in- 


stance, if you XOR an area of the 
screen with a pattern, the pattern ap- 
pears on the screen with a different 
color from the background (figure 4). 
The original background can be re- 
stored by XORing in the same posi- 
tion with the same pattern. This 
method is fast because no data is ac- 
tually being moved. The Amiga draw- 
ing mode COMPLEMENT supports 
this idea. It is limited because all the 
bit planes are complemented so that 
the resulting color is always deter- 
mined by the background color. You 
can obtain more color control if you 
selectively XOR bit planes. Unless you 
choose the colors in the registers 
carefully, the overlapped portion of 
XOR images will be a different color 
than either of the images. 

The method most often used to ani- 
mate complex background images is 
to move the actual blocks of data. This 
method takes up the most CPU time, 
but the Amiga assists with the hard- 
ware Blitter. The Blitter uses up to four 
DMA channels to move data 4 to 10 
times faster than the 68000 micro- 
processor. 

The routines ВЕВЕМар and ClipBlit 
copy rectangular areas from one sec- 


Raster (Bit Map) 


ViewPort 1 


blank line 


Figure |: The View structure, which defines the display characteristics of the Amiga. 
consists of one or more ViewPorts, which must be separated by at least one blank line. 
The values RxOffset and RyOffset determine which portion of the background bit 


map is displayed in a ViewPort. 
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tion of chip memory to another. Bit- 
BitMap takes bit maps as arguments 
and will blit only specified bit planes. 
ClipBlit works with the RastPort struc- 
ture and within the multitasking sys- 
tem. It will not destroy data of another 
task's overlapping window. Both rou- 
tines use minterms, 8-bit values that 
determine how the source rectangle 


pointers to 
Copper lists 


Color Map 


= 


Bit plane 0 


is moved into the destination area. 
If you want the object to do more 
than just animate in a stationary posi- 
tion, you must save the backeround 
underneath the object so that it can 
be restored. If more than one object 
is moving across another, the data 
moves must be processed in last-in/ 
(continued) 
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Figure 2: The ViewPort structure contains pointers to the ColorMap. which 
tells the system which colors to use in the ViewPort. and to Raslnfo, which 

tells the system where the BitMap is located. The BitMap structure contains 
pointers to from one to six bit planes representing from 2 to 64 colors. respectively, 
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first-out order. Two moving and over- 
lapping objects would be processed 
in this order: (a) save background 1. 
(b) place object 1, (c) save background 
2. (d) place object 2, (e) restore back- 
ground 2, (f) restore background 1. 

If the animation object is not rec- 
tangular and you want the back- 
ground to move behind the actual 
shape of the object, you can accom- 
plish this by using the Blitter. First, the 
Blitter will OR all the bit planes of the 
object together to form a mask de- 
scribing the shape of the object. Any 
of the colors can be chosen as the 
background color to be ignored in the 
mask. The Blitter will then AND the 
mask with each bit plane of the ob- 
ject to create an image of the object 
with a background of zero. It then in- 
verts the mask and ANDs it with the 
background bit planes, creating an 
object-shaped hole. Now the Blitter 
will OR the object into the back- 
ground in the hole. This procedure 
can be written as 


D = AB + AC 


where A is the object mask, B is the 
object. C is the background, and D is 
the new animation frame. That is, the 
new frame is replaced with the object 
wherever the object mask is true, and 
with the background wherever the ob- 
ject mask is not true. 

To implement this "cookie-cutter" 
operation, object and background 
data addresses are loaded into the 
Blitter source data registers BLIxDAT 
(where x equals A, B, or С, as above) 
and the minterm resulting from the 
above equation is placed in the 
BLTCONO hardware register. The 
same thing can be accomplished by 
dividing the operation into two parts 
and using the BltBitMap function, 
which will take two sources at a time. 

When the Amiga changes an image 
in memory. it does so by altering one 
bit plane at a time. Because of the 
finite period of time it takes to modify 
each bit plane, a moving object will 
tend to have its bit planes separate 
across the screen. Another problem 
occurs if the program starts drawing 
new information where the video 
beam is passing. This results in a 
screen consisting partly of old 
material and partly of new. If the two 
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Figure 3: Hardware sprites, graphic 
objects that can move independently of the 
background display, may be up to 16 bits 
wide. any number of bits high, and up to 
three colors plus transpartent. 


frames are very different, it can look 
quite bad, The solution to both prob- 
lems is to double-buffer the screen. 
That is, the system displays one mem- 
ory space while drawing in another 
memory area. The pointers to the two 
areas are switched when the drawing 
has been totally completed, and the 
screen retains visual integrity. This 
method uses twice the amount of 
screen memory, so double-buffering 
a screen with four bit planes will use 
an additional 32K of chip memory. 
Another way the Amiga facilitates 
animation is by supporting horizon- 
tal and vertical scrolling. If you sim- 
ply change the RxOffset and RyOff- 
set of the ViewPort structure (see 
figure 1), the screen will display a dif- 
ferent portion of the background 
data. No memory is moved, so the 
scrolling is fast and smooth. One quirk 
of the scrolling. however, is that it dis- 
ables hardware sprites 6 and 7. 


If you set the ViewPort to Dual- 
Playfield mode, you will have two in- 
dependently controllable playfields. 
one with a higher priority than the 
other. Each playfield can have up to 
seven colors pius transparent. A mov- 
ing background outside an airplane 
window is the type of effect possible 
with this technique. 


COLOR ANIMATION 

Color animation is a special form of 
animation with fairly limited applica- 
tions. By changing the Amiga color 
registers in a regular sequence, a 
properly formed image will appear to 
flow on the screen. This effect is well 
suited to animating a flowing river or 
billowing smoke. Since color anima- 
tion uses very little processing power 
or memory, it can provide for simple 
effects without utilizing many 
resources, 


THE AMIGA ANIMATION SYSTEM 
The Amiga ROM Kernel graphics ani- 
mation system classifies sprites 
(VSprites) and background (or Blitter) 
objects (Bobs) as graphics elements 
(GELs). The graphics animation rou- 
tines automatically handle some of 
the topics just discussed. If your ani- 
mation sequence needs both Bobs 
and VSprites, and if you need to utilize 
most of the features of this system, it 
might simplify your job. However. this 
system does add a lot of overhead, 
and you may find you have more con- 
tro! if you write your own application- 
specific routines. 

A Bob is an extension of the infor- 
mation contained in the VSprite struc- 
ture (height, collision-handling infor- 
mation, position, and pointers to the 
data). The Bob structure handles the 
information unique to the background 
such as drawing sequence, image 
mask, save and restore background 
information, and double buffering. 
You can determine the order of draw- 
ing for each Bob or allow the system 
to draw them in y. x positional order. 
The system will first draw the Bob with 
the lowest y value. If two Bobs have 
the same y value, then the Bob with 
the lowest x value is drawn first. Ob- 
jects drawn later overlap objects 
drawn earlier. 

In order to have the system auto- 


matically save the background to be 
restored after moving the Bob to a 
new location, you must set the SAVE- 
BACK bit in the variable sprFlag of 
the VSprite structure and set the vari- 
able SaveBuffer to the address of a 
memory location. To "cookie-cut" the 
Bob into the background. set the 
OVERLAY bit and define the Image- 
Shadow mask. To double-buffer, a 
Bob pointer is set in the Bob struc- 
ture to a structure called DBufPacket. 
This structure contains information 
that helps keep track of the back- 
ground in the current drawing buffer 
for correct restoration. If any of the 
Bobs are double-buffered, all the 
Bobs must be double-buffered. 
Four variables describe the boun- 
daries of a rectangle that will clip the 
Bob If the GEL has passed complete- 
ly outside the clipping region, the 
GELGONE flag will be set. If this GEL 
is no longer needed, you may delete 
it from the GEL list to speed up the 
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overall processing. The SAVEBOB bit 
can be set to tell the system not to 
erase the old image of the Bob, which 
gives a “paintbrush” effect as the Bob 
moves. Once all of the GELs are 
moved or changed, they must be 
sorted with the routine SortGList and 
finally displayed with the routine 
DrawGList. DrawGList makes up a 
Copper instruction list. 

The Amiga supports a set of struc- 
tures and routines that will animate 
Bobs. The AnimOb (animation object) 
is the top-level data structure that 
organizes the AnimComps (animation 
components) and contains the regis- 
tration point in the display relative to 
which of its component Bobs are 
drawn. The AnimComp is a compo- 
nent of the animation that contains 
the actual imagery. such as an arm. 
leg. or other part of the complete ob- 
ject. The AnimOb structure contains 
the initial position of the object. its 
velocity and acceleration in the x and 


y directions. a pointer to the first of 
a linked list of AnimComps, and a 
pointer to a special animation routine. 
The AnimComp contains a pointer to 
the next AnimComp in the sequence 
and a timer to tell the system when 
to switch. After the two structures are 
set up. calling the Animate function 
sets the animation in motion. 

The Amiga animation software sup- 
ports sequenced drawing and motion 
control, which can be used separate- 
ly and together. In sequenced draw- 
ing, each view is a modification of the 
preceding view. This is particularly 
useful with an animation that is 
cyclical in nature, like walking. One 
step in a walking sequence would be 
a sequenced drawing. To make the 
object look like it's moving. each new 
view is positioned farther from a com- 
mon reference point. After the anima- 
tion has completed one cycle, the 
AnimOb must be moved a certain 

(continued) 


Figure 4: One form of background animation on the Amiga involves using a pattern to XOR an area of the background. The 
pattern will appear on the screen with a different color than the background. 
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AMIGA ANIMATION 
GLOSSARY 


ANiMOR: A data structure that brings 
many AnimComps together in a whole 
object. 


ANIMCOMP: An expansion of a Bob to 
allow the Bob to function as part of an 
AnimOb. 


Bit МАР: A structure that contains 
pointers to bit planes and defines the 
width and depth of the bit-plane data. 


BiT PLANE: An area of memory that 
defines the color of the pixels dis- 
played on the screen. Each bit plane 
multiplies the number of possible 
colors in the display by 2. If one bit 
plane is used for a display. only two 
colors are possible. If two bit planes 
are used, four colors are possible. A 
maximum of five bit planes can be 
used in a low-resolution display and 
four bit planes in a high-resolution 
display. 


BLITTER: A specialized hardware device 
that performs high-speed data copying 
and line drawing. The Blitter can per- 
form up to 256 logic operations on 
three data sources while copying to a 
destination. 


Bos: A Blitter object that is a software 
version of the hardware sprite. Bobs 
are not restricted to the size or color 
limitations of a sprite. 


CHIP MEMORY: The lower 512K bytes 
of memory on the Amiga. which can 
be directly accessed by the custom 
chips. 


COLOR МАР: A list of the red. green. 
and blue values that are attached to a 
ViewPort and loaded into the Amiga 
color registers when that ViewPort is 
being displayed. 


CoPPER: One of the Amiga's custom 
coprocessor chips, it controls the en- 
tire graphics system. The Copper can 
alter the registers. reposition sprites. 
change the color palette. update the 
audio channels, and control the Blitter. 
The Copper frees the 68000 to execute 
program logic rather than updating the 
display screen. The Copper has only 
three commands: WAIT until the beam 
reaches a specific screen position. 
MOVE a value into a register. and SKIP 
the next instruction if the beam is past 
a specified screen position. 
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GEL: A graphic element that can be 
manipulated by the graphic animation 
routines in the Amiga ROM Kernel. 
VSprites. Bobs, AnimComps, and 
AnimObs are all GELS. 


IFF: Interchange Format File, the stan- 
dard format for data written to files on 
the Amiga. This standard allows for 
data to be easily exchanged among de- 
velopment tools and products. 


MINTERM: An 8-bit value that deter- 
mines the logic operations to be per- 
formed by the Blitter during a data 
transfer operation. 


RASTPORT: A data structure that con- 
tains information needed for manipu- 
lating the graphics display with the 
Amiga ROM Kernel routines. The draw- 
ing pen colors, drawing mode, area fill 
pattern, text attributes, font. pen posi- 
tion, and line pattern are stored in the 
RastPort. 


SPRITE: A hardware graphics object 
that is defined and manipulated in- 
dependently of the background dis- 
play. The Amiga has eight sprites that 
are 16 pixels wide by any number of 
lines high. Each sprite can have 4 
colors, or two sprites can be attached 
for a lé<color sprite. Scrolling the 
background or displaying more than 
320 pixels per line in low resolution or 
640 pixels per line in high resolution 
causes the last two sprites to be 
unusable. 


VIEW: A structure that defines an en- 
tire screen display. The View contains 
a pointer to a list of ViewPorts and the 
x and y offsets for this screen. 


VIEWPORT: A structure that defines a 
horizontal section of the display 
screen. Multiple ViewPorts can be dis- 
played on a single screen if there is at 
least one blank line between ViewPorts. 
Each ViewPort contains a unique color 
map. display mode, width. height. x off- 
set. and y offset for its portion of the 
display screen. A scrolling background 
can be created by changing the x and 
y offsets contained in the ViewPort 
structure. 


VSPRITE: A virtual sprite, the method 
of describing the actual hardware 
sprites for use in the Amiga animation 
system. 


distance to keep the apparent motion 
smooth. This distance is contained in 
the AnimOb structure. 

Motion-control animation specifies 
objects that have independently con- 
trollable velocities and accelerations. 
The velocity and acceleration values 
are treated as 16-bit fixed-point binary 
fractions that have the form 
vvvvvvvvvv ffffff. The slowest possible 
speed is one pixel every 64 frames. 
Each call to Animate causes the ac- 
celeration values to be added to the 
velocities. 

The drawing precedence for 
AnimObs objects is determined by 
the precedence of the Bobs that 
make them up. The animation system 
automatically updates the prece- 
dence in the Bob structures for each 
frame to reflect the order of the first 
sequence. If more than one AnimOb 
is on the screen. one complete object 
can have precedence over another by 
linking the last Bob of the first 
AnimOb to the first Bob of the sec- 
ond AnimOb. In this way, you can 
make one object appear to pass in 
front of another. 

Both the AnimOb and AnimComp 
structures can have pointers to user- 
supplied routines that are called every 
time Animate() is called and can 
cause any change in the animation se- 
quence. 


TIMING 

To animate an object on the Amiga 
without flicker, you have to under- 
stand how the image is formed on the 
screen. The entire screen is redis- 
played 60 times a second. The time 
period between the drawing of the 
last line of the previous screen and 
the first line of the next screen is 
called the vertical blank. During the 
vertical blank period on the Amiga. 
the sprites, Copper. and bit-plane 
pointers are initialized for the next 
display screen. The screen is then 
generated from top to bottom. left to 
right. 

Flicker is caused when a display 
area is being altered at the same time 
the area is being written to the screen. 
To avoid this, your animation routines 
must complete all updates before the 
beam reaches the display area or 
after the beam has left the display 
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area. The current beam position can 
be determined by calling the routine 
VBeamPos. 

Under the multitasking system of 
the Amiga. each task is given 4/60 
second to execute before the task is 
preempted to execute the next task 
of the same priority. This can play 
havoc with any attempt to perform 
smooth animation, since your anima- 
tion routines may not be executed in 
a regular time frame. One method of 
getting around this problem is to in- 
crease the priority of your animation 
task to a high level or use the Forbia( ) 
function to defeat the multitasking 
system and allow the animation to ex- 
ecute exclusively in the Amiga. 

Another method is to attach a sub- 
routine onto the vertical blank inter- 
rupt chain. This increments a counter, 
which can then be checked to deter- 
mine the number of frames that have 
been displayed since the last anima- 
tion update. The animation routines 
can then use this value to correctly 
position the animation objects. 


MEMORY USAGE 

In one of our applications we have a 
scroling background that is four 
screens wide and five bit planes deep. 
requiring a total of 160K bytes. We use 
six sprites to form one moving image. 
Each animation step uses approxi- 
mately IK byte. If the moving image 
has 40 steps, just the image and back- 
ground data would consume 200K 
bytes of memory. 

AS you can see. it is practically irn- 
perative to add the additional 256K- 
byte memory expansion to the inter- 
nal 256K on the Amiga to accom- 
modate the operating system and any 
significant piece of animation. Cur- 
rently. only the lower 512K bytes of 
memory are available to the custom 
chip hardware. If additional RAM is 
added via the 68000 bus, accessing 
image data from there will be slower 
than accessing data stored in the 
lower 512K bytes because all image 
and sound data must still be trans- 
ferred to the lower 512K bytes to be 
used. 


MATERIALS AND METHODS 
We would like to briefly describe how 
we have developed animation on the 


The mechanics of 
creating animated 
graphics are difficult, 
and good animation 
results only when artist 
and programmer take 
the system to its limits 
to produce visual effects. 


Amiga. We are using the Lattice IBM- 
PC-to-Amiga cross-compiler and the 
Metacomco assembler and linker to 
develop our programs. We wrote our 
own PC-to-Amiga parallel transfer pro- 
gram because we found the one sup- 
plied with the Amiga developer's kit 
to be too slow. Developing large pro- 
grams on the Amiga itself will be dif- 
ficult until additional RAM and a good 
hard disk are available. Adequate 
debuggers for the Amiga are only 
now becoming commercially avail- 
able. 

The art for our animation was drawn 
using Deluxe Paint by Electronic Arts. 
Once again. we wrote our own rou- 
tines to extract the data from the IFF 
file generated by Deluxe Paint and 
convert it directly into an assembly 
file. Then we used the structures and 
functions described earlier to pro- 
gram the animations. 


CONCLUSION 

The mechanics of creating animated 
graphics can be difficult enough. and 
the result is only as good as what you 
see in the end. If a car wheel in an 
animated sequence is rotating too fast 
for the speed of the background pass- 
ing by, the animation will not reflect 
what you intended it to reflect. Good 
animation is created by both artist 
and programmer taking the system 
to its limits to produce visual effects. 
In this regard. the possibilities for 
animation on the Amiga are very 
exciting. M 
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68000 MACHINES 


AMIGA VS. 
MACINTOSH 


BY ADAM BROOKS WEBBER 


A programmer's comparison of the system calls 
on two 68000-based machines 


| HELPED IMPLEMENT the True 
BASIC language system on the Macin- 
tosh. The project has been completed 
for some time now and we've all re- 
covered our perspective and good 
humor, but at the time I felt that if | 
saw that smiling “Welcome to Macin- 
tosh” message one more time | would 
scream. It was in this frame of mind, 
on my way to see the Amiga for the 
first time, that | wrote out a list entitled 
“Why ! Hate the Macintosh.” 

That incident led to this article. | 
have now completed the same project 
on the Amiga and have many gripes 
about that machine, too. In this arti- 
cle | compare the system software of 
the two machines. 

Implementing a language system is 
a good way to get to know a machine. 
True BASIC is not just a compiler and 
interpreter, it's a screen editor, a 
graphics program, and a number 
cruncher. It makes sounds, it prints, it 
manipulates files—in short, it uses 
most of a system's software. My com- 
parison of the Macintosh and the 
Amiga is necessarily limited, but | 
have tried to choose areas that are of 
general interest and that are represen- 


tative of the differences between the 
two machines. These are the user in- 
terface, graphics primitives. printers 
and other devices, multitasking, and 
memory management. 


THE USER INTERFACE 


The user interface of a system is usual- 


ly examined from the user's point of 
view. You ask, "Is it intuitive? Is it 
powerful? Is it forgiving of error?" as 
you consider how to communicate 
with a program. | am interested in an- 


other point of view: What does a pro- 


gram have to do to communicate with 
the user? For some machines, com- 
municating with the user means 
reading characters from the keyboard 
and writing text to the screen. Adding 
windows, menus, and mouse opera- 
tions makes things more complicated. 

Just how complicated is shown by 
the Macintosh user interface software, 
which determines the structure of 
every Mac program more or less com- 
pletely. The program must have a 
main loop that is executed as often 
as possible, usually 60 times a sec- 
ond. (One rule of thumb: The quality 


of system software is inversely propor- 


tional to the number of things a pro- 
gram must do "as often as possible.) 
The main loop checks for events like 
keystrokes, mouse clicks, and disk in- 
sertions and responds to them. 
Responding to an event is usually a 
lot of work because the Mac's user in- 
terface software provides little 
assistance, Figure | shows, in pseudo- 
code, a simple example of what a pro- 
gram must do to allow a window with 
a scroll bar to change in size—some- 
thing that most Mac programs have 
to deal with. The system software 
does offer significant help in two 
areas of user interface: text editing 
and file access. TextEdit is a subsys- 
tem that provides a mechanism for 
displaying and editing text in a win- 
dow. (True BASIC doesn't use TextEdit. 
but only because we have our own in- 
ternal string-handling procedures.) For 
(continued) 
Adam Brooks Webber (39 South Main St., 
Hanover, NH 03755) is a design engineer 
for True BASIC Inc. He fas a B.A. in 
mathematics from Dartmouth College and 
was involved with operating system and lan- 
guage system development there before going 
to work for True BASIC. 
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file access, the system software pro- 
vides the Standard File Dialog, which 
gives a graphic display of the contents 
of a disk and allows you to choose a 
file. It's an excellent tool and almost 
all Mac programs (including True 
BASIC) use it. 

[ntuition, the Amiga user-interface 
software, supports two different 
mechanisms for communicating with 
the user. The console device is the 
simpler of the two. From your point 
of view the console device looks like 
a no-frills window, but from the pro- 
gram's side it looks like a terminal. The 
program gets a sequence of charac- 
ters as input and sends off a sequence 
of characters as output. Mouse clicks 
and other nontextual input come 
through the console device as special 
ANSI-defined character sequences. 
The console device is a very easy way 
for text-only applications to commu- 
nicate with the user. It is especially 
useful for prompt-based applications 


Amiga 


Anything happen? 
Yes, your window is a new size. 


Fina. 
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[ike those typical of UNIX and the IBM 
PC. 

The Amiga's other, more powerful 
user interface mechanism is the Intui- 
tion Direct Communication Port, or 
IDCMP. The Amiga Executive allows 
tasks to communicate with each other 
through message ports; an IDCMP is 
a message port that has a program at 
one end and Intuition at the other 
end. Events are communicated to the 
program through the port. This is a 
very flexible scheme: The program 
can poll the IDCMP. or it can arrange 
to run only when there is some event 
for it to work on. or it can spawn a 
separate task to handle events. And 
the events themselves are much more 
straightforward to handle—figure | 
shows in pseudocode what an Amiga 
program using an IDCMP must do to 
allow a window with a scroll bar to 
change in size. The program can get 
more control of the resizing process 
if it wants to, but for most programs 


Macintosh 


Anything happen? 
Yes, the mouse button was pressed. 


Where was it pressed? 


In the resizing box. 


If the window isnt frontmost, таке it frontmost. 


OK, 


Otherwise, what size does the user want? 
This size. 


Hide the scroll bar. 
OK, 


Change window sizes. 
OK. 


Change scroll bar to the location and size 
I've calculated. 
OK. 


Redraw the scroll bar. 


OK. 


Remember to redraw the part of Ihe window 
whose size I've calculated. 


OK. 


Figure 1: Comparisons (in pseudocode) of a program's actions and the operating 
system's responses іо a user event for both the Amiga and Macintosh. The user 
attempts to resize a window that contains a scroll bar. 
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(including True BASIC) it works almost 
automatically. 

in future revisions of Intuition I'd like 
to see something like the Mac's Text- 
Edit for displaying and editing text in 
a non-console-device window and 
some kind of file interface like the 
Standard File Dialog. But in spite of 
these deficiencies, | prefer the Amiga 
user interface. It is more flexible and 
usually requires less work on the part 
of the program. 


GRAPHICS PRIMITIVES 

The Amiga has more in the way of 
graphics special effects than the 
Macintosh. It has color, many different 
screen depths and resolutions, and 
special-purpose animation hardware. 
| suppose theres no comparison 
when it comes to games, simulations, 
art programs, and that crowd. But for 
a language system what I really want 
is a complete, logical set of basic 
graphics primitives. | want the system 
Software to handle straightforward 
drawing on the screen. In this area the 
Macintosh system software excels. 

The Mac knows how to draw rec- 
tangles, rounded rectangles, poly- 
gons, ellipses and arcs, and general 
closed figures. These basic objects 
can be outlined, filled in with any 
black-and-white pattern, or inverted 
(turning black pixels in the area to 
white and vice versa). The Mac can 
also draw lines and write text in 
software-definable fonts. The Macin- 
tosh graphics subsystem, called 
QuickDraw, supports a mechanism for 
recording graphics operations in a 
compact way and then playing them 
back. 

The Macintosh doesn’t support 
flood-fill. Flood-fill is what the “paint 
can” does in MacPaint: Starting at 
some point, the program colors in the 
screen, stopping at whatever boun- 
dary lines it comes across. True BASIC 
and several other programs accom- 
plish this with custom software. (Note: 
The new 128K ROMs from Apple do 
support flood-fill.) Another weakness 
is the ellipse-drawing algorithm used 
by the Mac: An ellipse that is substan- 
tially longer on one axis than on the 
other is drawn unconnected, with fre- 
quent perforations. This means that 
such an ellipse cannot be flood- 


filled—it leaks! Plenty of published 
ellipse-drawing algorithms don't have 
this undesirable property. 

The Amiga's graphics primitives are 
less well developed than the Mac's. 
The Amiga knows how to draw rec- 
tangles and polygons. Objects can be 
outlined, filled with any multicolored 
pattern, or inverted. Sometimes the 
machine can perform a combination 
of these operations. like outlining with 
one color and filling with another, in 
one pass. The Amiga does support 
flood-fill. It draws lines and supports 
software-definable fonts, However, it 
does not draw ellipses or any other 
curved figures at all. 

Figure 2 summarizes the graphics 
primitives of the two systems. The 
Amiga graphics software strongly re- 
flects the Amiga graphics hardware. 
The hardware helps the system draw 
lines and rectangles, so lines and rec- 
tangles are well represented; other 
figures are not. 

Another example of this kind of 
hardware-oriented design is the soft- 
ware interface to the blitter. The 
Amiga's blitter is a custom chip that 
does bit-aligned data manipulation. 
One of its many duties is moving 
screen images around. The strictest 
hardware limitation is imposed on the 
blitter: It can access only the lowest 
512K bytes of memory. That's fine, 
that's what hardware is all about; but 
the software that uses this hardware 
should relax that restriction. It 
doesn't. One of the things you might 
want to do with a lot of memory is to 
store lots of images in it. This is possi- 
ble on the Amiga, but you have to 
copy those images down into the 
lowest 512K of memory before any of 
the graphics routines will touch them. 

For these reasons | prefer the Mac- 
intosh graphics primitives. They're 
well chosen, and they have natural in- 
terfaces. The Amiga graphics software 
is very powerful, in its idiomatic way. 
and it cooperates well with the hard- 
ware. Is it too much to ask that it 
cooperate with the programmer too? 


DEVICES 

A printer is the programmer's bane. 
Printers are so similar on the outside 
that it seems ridiculous not to support 
a large variety of them—but they're all 
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annoyingly different on the inside. 
Both the Amiga and the Macintosh try 
to get around the problem of printing 
by offering device independence. This 
means that the system software deals 
with the problem by offering a single 
device interface, regardless of what is 
connected to the computer. 

To a program running on the Macin- 
tosh, the printer looks like a video 
screen. The program draws onto this 
screen just as if it were the video dis- 
play, and the system software takes 
care of translating those operations 
into something the printer will under- 
stand. This makes good sense, but in 
practice it doesn't work out well at all. 

The different Apple printers (and 
there are really only two) accept dif- 
ferent subsets of the graphics primi- 
tives, so an operation that prints on 
the Imagewriter may produce no ef- 
fect on the LaserWriter. The program 
is substantially involved in setting up, 
adjusting. paginating, and disposing 
of the special printer “screen.” All this 
overhead is acceptable for a program 
that is printing complicated graphics, 
but for an ordinary text-only printing 
program like True BASIC, it's a lot of 
work. 

An especially odd aspect of printing 
on the Macintosh is printing “in the 
background.” Programs can allow you 
to do other things while the printer is 
busy. To do this, the program gives the 
Printing Manager (the software to 
handle printing operations} a pro- 
cedure that it can call as often as pos- 


= Amiga 


sible The program calls the Printing 
Manager, and the Printing Manager 
calls the program over and over to 
lend it processor time, and then when 
printing is done the Printing Manager 
returns to the program. This is 
ridiculous, but it's the Mac's lack of 
multitasking that is at fault, not the 
printing software—and multitasking is 

discussed in more detail below. 
The Amiga offers several ways to 
use the printer. One is specifically de- 
signed for programs that print text 
only. Using this method, the program 
deals with the printer as if it were a 
file. The printer can be opened. writ- 
ten to, and closed just like a part of 
the file system. Special fonts and 
other features of the printer can be 
activated by the Amiga's printing soft- 
ware, which generates the required 
control sequences for the specified 
printer. Programs that need even 
more contro! over printing can access 
the printer driver directly. For printing 
graphics, the program passes the 
printer driver the same image used by 
the graphics primitives, rather like the 
Mac's scheme but a bit less auto- 
matic. [Editors note: The Amiga uses 
printer-specific drivers that perform the con- 
version from generic primitives to hardware- 
specific control sequences. You select the driver 
that fits your printer from a variety of printer 

drivers supplied with the system disk.| 
For other devices, like the serial 
port, the Amiga uses the same two- 
level scheme: The device can be 
(continued) 
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Figure 2: A comparison of the graphics primitives supported by each machine. 
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Consistent, high-level 
access lo a variety 

of devices is a 

strong point of the 
Amiga that has almost 
no counterpart 

in the Macintosh. 


opened as a file for simple access, or 
it can be manipulated directly for 
more complicated operations. The 
Amiga’s parallel port and RAM disk 
device also use this method. Consis- 
tent, high-level access to a variety of 
devices is a strong point of the Amiga 
that has almost no counterpart in the 
Macintosh. For example, the Mac's 
serial port is accessed only through 
a low-level driver. (Actually, it's ac- 
cessed through two low-level drivers. 
one in ROM and one in RAM; but the 
latter seems hardly more than a de- 
bugged version of the former.) 


MULTITASKING 

A multitasking system is one that runs 
several independent programs at 
once, giving each the impression that 
it is the one and only. The Macintosh 
system software does not support 
multitasking. Given this, how do the 
Mac's desk accessories appear to 
operate as independent programs? 

Desk accessories are parasitic. They 
depend on the currently running 
"host" program for almost everything. 
The program must call the ROM rou- 
tine SysterrTask as often as possible, 
which in turn calls the various desk ac- 
cessories so that they can perform 
whatever periodic things they do. The 
program must also notice that certain 
events (keystrokes, mouse clicks, and 
menu selections) belong to a desk ac- 
cessory and must pass those events 
along to it. 

This arrangement makes the ap- 
plication responsible for starting up 
desk accessories A program that 
allows the use of desk accessories 
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must find out which ones are avail- 
able. create a menu listing them, and 
start up any desk accessory selected 
by the user. This means that desk ac- 
cessories interact badly with the rest 
of the system and waste more pro- 
grammer time than anything else I can 
think of on the Mac. Every program 
on the Mac becomes a frantic con- 
spirator in the multitasking cover-up. 
Well, almost every program—some 
just give up on desk accessories, and 
others (like MacPaint) sharply restrict 
their use. 

The only thing worse than support- 
ing a desk accessory is being one. 
Desk accessories are hard to write 
because they're constructed so dif- 
ferently from the host programs they 
depend on. They're written as device 
drivers—which means, among other 
things, that they are table-driven, that 
they have to be small (about 8K bytes 
at the most), and that they have to be 
very careful not to alter the environ- 
ment they work in. 

One thing a multitasking system 
does is to mediate between programs 
that want to use the same device at 
the same time. Jf one program is 
using, say, the printer, another pro- 
gram will be told that the printer can- 
not be used right now. No such order- 
liness exists on the Macintosh. The 
Control Panel is a desk accessory that 
allows you to change (among other 
things) the volume of the Macintosh's 
sound. If a program is using the 
Sound Driver to make sound at the 
same time that the Control Panel is 
trying to change the sound volume, 
they often end up in a permanent bat- 
tle for control. 

The Amiga supports true multitask- 
ing. This is visible to the user, who 
sees that several programs can be run 
at once, but it can be nearly invisible 
to the program. There are no "desk 
accessories" on the Amiga because 
almost any program can run concur- 
rently with any other. The program 
should practice moderation and not. 
for example. count to a million just to 
let some time go by. But even a 
greedy program like that could 
operate as one of several tasks, 
because the system software ensures 
that every task gets processor time. 
The system also mediates device ac- 


cess, so that problems cannot be 
caused by having two programs ac- 
cidentally access a device at the same 
time. The only thing a program really 
needs to be polite about is memory 
usage, because any program could 
take up all available memory if it 
wanted to. A multitasking system 
really needs a more sophisticated 
plan for memory management than 
this, and, as you'll see, [ have one in 
mind. 

The Macintosh should have had 
multitasking. | can't stress enough 
what a big contribution it makes to 
the elegant design of system software. 
The Amiga has an excellent multitask- 
ing system, and | think it will have 
twice the product life of the Macin- 
tosh because of it. 


MEMORY MANAGEMENT 

The architecture of the 68000 pro- 
cessor requires a stack, which is an 
area of memory used for subroutine 
addresses and other last-in/first-out 
data. Since the Mac and the Amiga 
both use the 68000, both have stacks; 
but the multitasking Amiga needs a 
separate stack for each task, and this 
results in a memory arrangement very 
different (rom that of the Macintosh. 

The Macintosh has one stack, which 
grows from the top of memory down 
to a preset limit. It has two heaps, the 
system heap and the application 
heap. (Heaps are areas of memory for 
blocks that, unlike stack blocks, need 
not be freed in any particular order.) 
The system heap is small and cannot 
grow; it is used mostly by system 
software and is preserved across runs 
of a program. The application heap 
can grow up to a preset limit (the 
same limit toward which the stack is 
growing. from the other side). The 
application heap is reinitialized 
each time a program is run, so pro- 
grams need not remember to de- 
allocate blocks when they are shutting 
down. 

Many heap blocks on the Macintosh 
float: that is, the system software may 
decide to move a data block without 
consulting the program that allocated 
that block. Often it will move all 
allocated blocks to one end of the 
heap so that all free memory is in a 

(continued) 
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continuous piece at the other. This 
helps reduce fragmentation and so 
conserves memory. Figure 3 shows a 
sample Macintosh memory layout. 
One problem with the Macs mem- 
ory management scheme is the preset 
limit that divides the stack from the 
heap. The program has to decide 
where that limit is going to be—once 
set, it cannot easily be altered. For 
many programs it is difficult, if not un- 


non-RAM addresses: 
ROM, devices, etc. 


extra RAM 
would go here 


main sound bulfer 


application 
global space 


application heap 


0 


Macintosh memory layout (Plus) 
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natural, to set such a permanent 
fence. True BASIC can't tell what kind 
of memory demands the user is go- 
ing to make: Running a BASIC pro- 
gram that uses big strings would use 
a lot of heap memory, but running 
one that's heavily recursive would use 
a lot of stack. Another problem is the 
complexity introduced by the floating 
blocks. Naturally, there's a way for pro- 
grams to find the current location of 


expansion slot decoding 


8250 ports 
special-purpose chips 


expansion 
mamory: 


heaps and 
stacks only 


special chip memory 
heaps, slacks, graphics 


Amiga memory layout 


Figure 3: A comparison of the Amiga and Macintosh memory maps. 
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a floating block, but the current loca- 
tion isn't current for very long and it's 
easy to make mistakes. 

The most irritating problem with the 
Macs memory management is that 
the stack can easily grow down past 
the limit and wipe out part of the 
heap. The system software uses some 
unspecified amount of stack space in 
addition to the amount used by the 
program. This makes it doubly dif- 
ficult to determine when the stack is 
growing too low. There is virtually no 
way to guarantee that the stack won't 
overwrite the heap, and most pro- 
grams merely try to make it as unlikely 
as possible. 

The Amiga's memory management 
places everything at fixed locations in 
one heap: Data blocks do not float. 
Some memory is not accessible to the 
custom hardware, so programs need 
to explicitly request chip-accessible 
memory (that is, available to the 
graphics chips) if they want it. Each 
task has a stack, which is usually 
rather small (less than 8K bytes). and 
each task has to cope with the same 
problem of noticing when the stack is 
full. The operating system does not 
use the task's stack at interrupt time. 
which makes it somewhat easier to 
avoid stack disasters. 

One drawback of the Amiga's mem- 
ory management is that a program 
must remember exactly what heap 
blocks it allocated and must de- 
allocate them before shutting down. 
If it doesn't, the memory cannot be 
reused until the system is reinitialized 
(as by turnihg the machine off and 
then back on). The small, fixed maxi- 
mum size for task stacks is also a 
nuisance. Most annoying is that other 
tasks may have allocated immovable 
blocks at any location in the heap, so 
a program cannot count on finding 
large continuous pieces of memory 
free. This is part of the reason why 
task stacks are usually so small—they 
have to be small enough so the pro- 
gram can be pretty sure of being able 
to allocate one. 

Considering the design constraints 
of the Amiga. | don't see how the 
memory management software could 
have been much better. It's simple 
and fast, unlike the Macs memory 

(continued) 


PRINTER SHARING 
AND PRINT BUFFERING 
ALL IN ONE VERSATILE UNIT 


Print Master from BayTech 
is an intelligent printer 
controller that connects 
Detween your computers and 
printers. It allows you to share 
one printer automatically, 
contend for multiple printers 
automatically, or switch 
between several printers by | = 
sending a simple code. Plus, | 2 3 : 5 & 7 à © 
Print Master's built-in buffer 
spools data until your printer 
can receive it. 

= 
А VERY FLEXIBLE 
PRINTER SHARER 


You configure Print Master's 
ports for any combination of 
printers and computers by 
answering questions from the 
easy-to-follow menus. Рог 
example, with the ten-port 
Print Master, nine computers 
can share one printer, eight 


BayTech 


Printer Controller 


Print Master 710C 


automatic. Again, you perform 
your normal print operation 
and are connected to the 
next available printer on a 
first-come-first-serve basis. 
Print Master will send data to 
all printers simultaneously to 
keep your printers running at 
full capacity. 

If you are sharing several 


the selected printer. If you 
need more memory, Print 
Masier is optionally available 
with one megabyte buffer. 


PRINT MASTER'S BUFFER 
KEEPS YOU WORKING 


Since Print Master can 
accept data faster than your 
printer, you can dump a print 
job into Print Master's 512K 
buffer and then go on to 
another project. All connected 
users can send data to this 


— 
CONTROL PRINT OUTPUT 
FROM YOUR COMPUTER 


If several users are sharing 
one printer, printer sharing is 


computers can share two 
printers, seven computers 
can share three printers, and 
so on, to one computer which 
can share nine printers. You 
can also menu-select these 
features: the baud rate, word 
size, stop bits, parity, and 
XON/OFF handshaking; the 
disconnect time-out; and form 
feeds. Ports may be 
configured individually to 
translate for printers and 
computers using different 
configurations. All 
changes you make are 
saved in non- 
volatile memory. 
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common pool buffer, and 
they can be doing it at the 
same time, even if no printer 
is available. Data is stored in 
the buffer until it can be sent 
on a first-in-first- 
out basis to 


= 


Р , 
~ im 
" e 


completely automatic. There 

are no codes to send. You 

simply perform your normal 

print operation. If you are 

sharing several identical 

printers, connection 
is also 


different printers, such as a 
letter printer, a laser-jet and a 
plotter, you do your normal 
print routine but insert a short 
printer select code (which 
you can define yourself) as 
the first characters of your 
data. The data is then routed 
to the selected printer. It's 
that easy. 


а "——ÓÀÓÀÀÀ9 
CHOOSE SERIAL 
OR PARALLEL MODELS 


7064 (6 parallel ports), $795. 
706C (6 serial ports), $795. 
7060 (4 parallel/2 serial), $795. 
7080 (6 parallel/2 serial), $895. 
708C (8 serial ports), $895. 
710C (10 serial ports), $995. 
Additional 500K buffer, $249. 
Want more details? Call or 
write BayTech at P.O. Box 
387, Bay Saint Louis, MS 
39520. Telex 910-333-1618. 
Phone 601-467-8231 or 


800-523-2702 


Bay TECHNICAL ASSOCIATES, INC. 


DATA COMMUNICATIONS PRODUCTS 
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Power protection for the most powerful micro- 
computer systems with peripherals is here, now, with 
the 400 Watt DataSaver. Protect your investment in 
application software and hardware with reliable, 
continuous power. 90 and 200 Watt capacities and 


international models are also available. 


Cuesta Systems Corporation _ 


3440 Roberto Court 
San Luis Obispo, CA 93401 
TLX: 4949381 CUESTA 
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4985. Made in U.S.A. 


Write or call B05/541-4160 
Dealer, O.E.M. inquiries invited 
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management software, which. though 
it reduces memory fragmentation, is 
complex and slow. What I'd like to see 
in future machines is some memory 
management hardware. Mainframes 
have had the benefit of virtual memory 
systems for the last 20 years, and it's 
time this technology made it to micros. 
When people think of virtual memory 
systems they often think of paging, the 
automatic use of disk space as an ex- 
tension of RAM. But with memory so 
inexpensive, who wants to page to a 
floppy disk? The real benefits of mem- 
ory management hardware are segmen- 
tation and access control. 
Segmentation means that memory 
is grouped into logical areas, not 
physical ones. There might be a seg- 
ment for the stack and a segment for 
the heap. Hardware would take care 
of mapping these continuous logical 


| areas into possibly noncontiguous 


pieces of RAM and would prevent 
them from ever running into each 
other. Access control means that the 
segments can be restricted for certain 
kinds of operations: A segment con- 
taining scratch space could be ex- 
amined and altered but not executed. 
while a segment containing instruc- 
tions could be examined and ex- 
ecuted but not altered. Memory man- 
agement hardware like this may never 
become an absolute necessity for 
single-user systems. but it would cer- 
tainly make software development 
easier and more fun. I'd like to see it 
in future machines from Apple and 
Commodore. 


CONCLUSION 

Both of the 68000-based machines 
have excellent system software in 
places, but the Amiga is the winner 
in five of my six areas of comparison. 
The Amiga software is a bit thin: For 
example, it could use a more com- 
plete set of graphics primitives. But 
the Amiga's shortcomings are minor 
in comparison with some of the Mac- 
intoshs deep-rooted problems. The 
Macintosh lacks multitasking but tries 
to fake it, and it insists on a com- 
plicated user interface but leaves 
much of the work up to the applica- 
tion. These are serious drawbacks. 
and it is difficult to imagine elegant 
repairs for them. m 


NS CN uv Open Access Il is a 
new, super-program which 
QV کہ‎ can perform virtually every 

У «У managerial and business 
"T у task you'll ever need with 
YY performance and ease-of- 
use unheard of in the 
industry. 

Open Access 1! 
combines an extremely 
powerful relational data- 
base and superior 
spreadsheet with data 
communications, word 
processing, 3-dimensional 
graphics, and time 
management. Information is 
conveniently changed from 
module to module. 

Open Access II's 
Database features an 
effective and flexible report 
generator and user 
définable screens. 
"Programmer," our new 
Database language, 
features simple interacting 
English-like commands 
to produce your customized 
applications. 

Open Access II's 
Spreadsheet offers a unique 
combination of business 
problem solving capabilities; 
including goal-seeking, and 
an advanced table look-up 
command. Professional 
business presentations 
are easily produced by 
the enhanced graphic 
Capabilities. 

Open Access II's 
| improved Word Processor 
| canmerge data from 
Spreadsheet or Database 
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var THE FULLY INTEGRATED BUSINESS SYSTEM 
S WITH THE WORLD AT YOUR FINGERTIPS 


Open Access II's data 
communications provides 
you with the capabilities to 
handle any of your micro 
computer communications 
needs. All of Open Access 
II's modules work together 
and dala is easily 
communicated to the rest of 
the world. 


BEST OF ALL, 
THE PRICE 


wd | «eus Version Only‏ ل 
Open Access II's super‏ 
program is also available in‏ 
the network version. Ask for‏ 
details. Call (619) 450-1526‏ 
in California, or (800)‏ 
if outside Cali-‏ 521-3511 
fornia for your nearest‏ 
authorized dealer or‏ 
distributor and expand your‏ 
business base with Open‏ 
Access 11, the fully‏ 
integrated business system.‏ 


10240 Sorrento Valley Road 
San Diego, California 92121 
(619) 450-1526 

For Your Authorized Dealer 
In California 


(800) 621-7490 


Outside California 


(800) 521-3511 
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THE FRANKLIN ACE 2200 is an Apple ПеЛЇс clone, but Albert S. Woodhull 
reports that the system differs from other members of the Apple family. The 
two disk drives are integrated and the keyboard is detached. He has found 
the system to be well built and highly compatible, but two expansion slots 
may not satisfy all users. 

The Leading Edge Model D PC is an IBM PC clone with a long list of stan- 
dard features. Stan Miastkowski reports that the computer is a very good value, 
with the lack of a higher processor speed being its main deficiency. 

According to Wayne Rash fr., the Xerox 6060 is virtually identical to the ATST 
PC 6300. He was very pleased with the system's quiet and quick operation. 
although you should consider seriously his comments about obtaining afford- 
able support. 

Apart from a defective cover catch, Bob Swearengin enjoyed working with 
the C. Itoh TriPrinter. The price is not cheap. but the 9-wire print head can 
produce a variety of typefaces, the output is fast. and the overall print quality 
is very good. 

Jonathan Angel takes a brief look at one of many memory-expansion boards 
for IBM PC compatibles. The Turner Hall Card adds 256K bytes of memory. 
a Clock/calendar, and software to let you set up a print spooler or a RAM 
disk. Even if you are considering a similar board, his discussion on installa- 
tion should interest you. 

Namir Clement Shammas reviews Turbo Prolog. a language that may do for 
Prolog what Borland's first language did for Pascal. He enjoyed the language's 
environment, its very fast compiler, and its support for screen and window 
management, but he has important reservations concerning its nonstandard 
implementation. 

Software Carousel is a virtual memory manager that lets you load up to 
10 applications at the same time. Mark Haas suggests that the $49.95 package 
has some minor limitations, but you might appreciate the fact that you can 
use any available main storage memory to hold inactive partitions. 

Rusel DeMaria looks at Paradox 1.1, a relational database that combines 
a powerful script language, keystroke macros, and a complex relational data 
structure. The result is a powerful database well worth a look. 

Finally, Ricardo Birmele examines the latest version of WordPerfect. which 
includes a wide variety of improvements and new features. Users of word pro- 
cessors will have little to criticize here. 
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USE THE BRAINS YOUR APPLE 


Right at your fingertips 
in CompuServe's Apple 
Forums. 


Join the CompuServe Apple II and III 
Forum to swap everything from tall tales 
to short cuts with other users, and explore 
thousands of classic programs stockpiled 
since 1979. 

Swap programs and files with fellow 
Mac owners in our Macintosh" Users 
Forum. Questions? You'll get answers 
from the experts here! 

Visit the Macintosh Developers 
Forum. Get updates to the “Inside 
Macintosh Software Supplement’ [nteract 
with the Mac "team" in Cupertino. 

The Apple User Groups Forum, 
supported by Apple Computer, unites 
officers of Apple user groups— "ambassa- 
dors" for hundreds of thousands of Apple- 
active enthusiasts worldwide. 


Fasy access to free software. 
e Download First-rate, non-commercial, user- 
supported software and utility programs. 


e Take advantage of CompuSerue's 


inexpensive weeknight and weekend rates 
(when Forums are most active, and standard 
online charges are just 10¢ a minute). 

e Go online in most major metropolitan areas 
with a local phone call. 

e And receive a $25.00 Introductory Usage 
Credit with purchase of your CompuServe 
Subscription Kit. 


Information you simply can't find 
else 


Use the Forum Message Board to send 
and receive electronic messages, and pose 
specific questions to Apple owners. 

Join ongoing, real-time discussions 
in a Forum Conference — with Apple 
luminaries like Bill Atkinson, Doug Clapp, 
Dan Cochran, Jean-Louis Gassee, Mark 
Pelczarski, John Sculley and Steve 
Wozniak. 

Search Forum Data Libraries for free 
software, user tips, transcripts of previous 
CompuServe online conferences 
and more. 


Enjoy other useful services like: 

e Popular Computer Magazines— 
electronic editions, for your reading pleasure. 
Including Apples Online, which reprints 


WASN T BORN WITH. 


articles from leading user group newsletters 
nationwide and other Apple-relaled 
publications. 

e Other CompuServe Forums — support- 
ing Jazz™ and other LOTUS® products. 
Microsoft® MicroPro* Borland Interna- 
tional? Ashton-Tate? and other software. 
Also Pascal, Basic, C, Forth, Assembly and 
other programming languages. 


All you need is your Apple computer 
and a modem ... or almost any other 
personal computer. 

To buy your Subscription Kit, see your 
nearest computer dealer. Suggested retail 
price is $39.95. To receive our free bro- 
chure, or to order direct, call 800-848-8199 
(in Ohio, call 614-457-0802). If you're al- 
ready a CompuServe subscriber type GO 
MAUG (Micronetworked Apple Users 
Group) at any ! prompt to see what you've 
been missing. 


CompuServe’ 


infarmation Services, РО. Box 20212 
5000 Arlington Centre Blvd , Columbus, Ohio 43220 


800-848-8199 
in Ohio, Call 614-457-0602 
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REVIEWERS NOTEBOOK 


his month | intended to provide 

a quick look at the best and 
brightest products from the 1986 Na- 
tional Computer Conference in Las 
Vegas, but the show was disappoint- 
ing. Attendance was down, and very 
few new microcomputer products 
were shown. However, | vowed that Га 
never return from a show cynically 
proclaiming that there was nothing 
there. 

Therefore, I'm happy that Alloy (100 
Pennsylvania Ave., Framingham, MA 
01701, (617) 875-6100) showed its Bi- 
Turbo board. a duaktasking ac- 
celerator for IBM PCs and compati- 
bles. The plug-in card has an 8-MHz 
V20 processor. | megabyte of RAM, 
and a dedicated serial port. Bundled 
software allows you use the board to 
perform two separate tasks simulta- 
neously. The software also provides 
disk caching. 

Alloy recommends that you have 
640K bytes of RAM in your system, 
although the board will operate with 
less memory. Note, however, that DOS 
3.1 and the Bi-Turbo operating system 
take up approximately 142K bytes of 
your system's RAM. and you must 
have both a hard disk and DOS 3.0 
or later. The software supports mono- 
chrome and CGA, but not EGA. A 
review of the board is now being writ- 
ten and should appear in BYTE this 
winter. 

We hoped to find evidence of new 
products for the Amiga and the Atari 
ST at NCC, but the best source was 
the pile of packages waiting back at 
the office. For the Amiga, Byte by 
Byte Corporation (3736 Bee Cave Rd., 
Suite 3, Austin, TX 78746, (512) 
328-2983) has just released Info- 
minder, a powerful and innovative 
database manager. With it you can 
store, organize, and access text and 
graphic information. A display utility 
lets you view the content of files, in- 


cluding standard AmigaDOS text files 
and IFF format graphics. Byte by Byte 
claims that the database functions 
best with files that are prepared with 
it. 

Byte by Byte has also just released 
its expansion chassis for the Amiga. 
For $1795, you obtain | megabyte of 
reserve memory (in addition to the 8 
megabytes of RAM accessible 
through the expansion port). a bat- 
tery-powered clock and calendar. and 
5 DMA expansion slots. The chassis, 
which also will support up to three 
half-height devices including a hard 
disk. has a 200-watt power supply and 
will autoconfigure under Kickstart/ 
Workbench 1.2. The unit, which in- 
cludes a 20-megabyte hard disk, will 
sell for $3195. 

For the Atari ST. Batteries included 
(30 Mural St., Richmond Hill, Ontario, 
Canada L4B 1B5, (416) 881-9816) has 
released Time Link, a time manage- 
rnent system, and Thunder, a Borland 
Lightning-like spelling checker. Time 
Link, which is also available for the 
Macintosh, lets you organize time- 
related information. The information 
you enter into the database is 
stamped with a time, allowing you to 
organize and structure your time or 
simply keep track of any time-based 
information. More advanced aspects 
of the utility allow you to compile in- 
formation in separate categories over 
a period of time. You could, for exam- 
ple use the tool to keep track of 
regular expenses. 

We first saw Thunder at COMDEX 
in Atlanta, but it has now been re- 
leased. Dubbed "The Writer's Assis- 
tant," Thunder provides a real-time 
spelling checker and a macro facility 
very much like PRD+ that uses ab- 
breviations to speed up your typing. 
It also includes several writing tools 
for analyzing your prose and count- 
ing your words. 


Finally. some reviews business. We 
are, as always. concerned with pro- 
viding you with the best reviews in the 
business. And, of course, we want to 
provide as many reviews as possible. 
We have therefore organized a large 
number of comparative reviews of 
IBM PC and PC AT clones, PC AT mul- 
tifunction boards, modems, printers, 
expansion boards, and, when pos- 
sible. languages. You will begin see- 
ing more of these comparative 
reviews in the next few issues, and | 
certainly want to hear what your reac- 
tions are. 

We obviously have no desire to 
sacrifice our comprehensiveness or 
our user perspective, and | think that 
we have done well. We will be able to 
review far more products than ever 
before, and all of you who have 
walked the aisles at the larger com- 
puter shows know how important that 
can be. 

However, our readers are the best 
judges. If you can. write me a quick 
note (clo BYTE. One Phoenix Mill 
Lane, Peterborough, NH 03458) to let 
me know how you feel about the 
direction of the Reviews section. After 
all, we are trying to serve you. 

As for more immediate concerns, 
we are organizing a comparative 
review that will pit the new IBM PC 
Convertible against the Zenith Z-180, 
the Bondwell 8, and the Toshiba 
T1100 Plus. The review should be very 
exciting. especially since all of these 
machines are currently competing for 
government contracts. There will also 
be a Product Description of the IBM 
PC Convertible in our special IBM 
issue this fall. In addition, we are 
preparing comparative reviews of 
18-ріп dot-matrix printers, EGA 
boards, three new BASICs for the 
Macintosh. and much more. 

—Jon Edwards 
Senior Technical Editor, Reviews 


SEPTEMBER 1986 * BYTE 261 


* PC/AT COMPATIBLE 
• 80286 CPU, OPTIONAL 80287 
e SOFTWARE SELECTABLE 
6- OR 8MHz CPU SPEEDS 
• 640 KB RAM ON BOARD, 
EXPANDABLE TO IMB 
* ONE 1.2 MB FLOPPY DRIVE 
*SIX FULL SLOTS AND TWO 
HALF SLOTS 
° PSA BIOS 
e MS-DOS 3.2 & GW BASIC rema = ' 3 3 
* 84 KEY AT - STYLE KEYBOARD >. P "pm PU gA 4 za M.E. G.A 
» 192 WATT POWER SUPPLY тарна Woke, dha ia р e bap ера r Ug an a | T اوی ی‎ 
Model No. MBC-EGA-P 


* FCC CLASS "B" 
= [BM EGA COMPATIBLE 
—EMULATES THE FEATURES OF 
; "" THE IBM COLOR GRAPHICS 
— - у й F ADAPTER, ENHANCED COLOR 
^ E. 4 GRAPHICS ADAPTER AND 

» MONOCHROME DISPLAY ADAPTER 
БУ ° 256 KB RAM BUFFER 
B" - LIGHT PEN INTERFACE 
E ° PARALLEL PRINTER PORT 

* FCC CLASS "B^ 
" MODEL NO. MBC-EGA/M-SP 
F FEATURES ENHANCED EGA CARD 
WITH HERCULES GRAPHICS 
a ABILITY AND AM RS-232C SERIAL 

PORT-$345. 


MITAC'S 
—CRSCCSTITAN /M.E.G.A. 

ENHANCED GRAPHICS SYSTEM, 
PUTS ON A DAZZLING DISPLA 


If all you want out of a computer is a fancy typewriter/calculator, this 
ad was not written for you—but if you see the computer as the powerful 
aid to creative thinking that it is, read on: 
—because Mitac's CompuTitan/Enhanced Graphics System will take you and 
your colleagues out of the dreary monochrome wasteland into a splendid world 
of clear, precise, brilliant color and give you all the speed and storage capaci- 
ty you need to shape mountains of dala—and your ideas—into a crealion 
all your own. 

Here in the same package are combined Milac's PC/AT compatible Corn- 


pulitan and the M.E.G.A. (Mitac Enhanced Graphics Adapter). Together 
they provide the perfect complement to the EGA-compatible display of your | 
choice — and TRW will provide speedy and reliable service for all Mitac pro- 
When reliability is a decisive factor 


ducts throughout North America! Call the toll-free number below for the ad- 
dress of the Mitac distributor in your area. 


8 


Mitac Inc. No 595 Ming Sheng E. Rd.. Taipei, Taiwan. ROC TEL 402) 501-8231; TLX 20261 MECTAC, 11942 TAIAUTO. FAX: 486-2-901-4265. 
American Mitac Corp. 3385 Viso Ci , Santa Clara, СА. 85054. TEL (408) 989 0258, 9R8.7508; TOLL FREE: 1-(800) 321-8344 TLX., 910.338.2201 MECTEL. FAX: 408-980-9742. 


IBM PC/AT and EGA are registered trademarks of [nternational Business Machines Corporation. MS-DOS is a trademark of Microsoft Corp. 
Hercules Is a registered trademark ol Hercules Computer Technology. 
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THE 


Although the Franklin ACE 
2200 is an Apple Ile/lic clone, 
its package is different from 
that of any member of the 
Apple 11 family. The two disk 
drives are integrated into the 
main unit, and the keyboard 
is detached. Franklin supplies 
its own disk operating sys- 
tem. and the internal firm- 
ware, including Franklin 
BASIC, is different from that 
of an Apple Il. However, the 
ACE 2200 is designed to be 
a work-alike of an Apple Ile 
or Ilc, with a 655С02 micro- 
processor, built-in 128K-byte 
memory, graphics at low, 
high. and double-high resolu- 
tion, expandability with stan- 
dard Apple II peripheral 
cards, and the ability to run 
most programs written for 
the Apple 11 family. 


PHYSICAL 
CHARACTERISTICS 

The ACE 2200 is a well-built 
system. The two half-height 54-inch 
floppy disk drives have indicator lights 
to show activity and read/write status. 
The front panel has five indicator 
lights labeled Power. Diag. Disk Error. 
Dbl Hi Res, and CPU. I particularly like 
the Disk Error light: it flickers when 
disk errors are detected. This provides 
a useful early warning that a floppy 
disk is getting unreliable. 

All tne standard interfaces (key- 
board. printer. game controller, and 
monitor) are attached by connectors 
to the backpanel, and there are cut- 
outs for mounting additional connec- 
tors. From the rear panel, you can ac- 
cess a volume control for the built-in 
speaker. This is a nice idea, particular- 
ly for a family computer that might be 
used for playing games with sound ef- 
fects. Also on the rear panel are four 


BY ALBERT S. WOODHULL 


An inexpensive Apple II 
clone with a detachable keyboard 
and integrated disk drives 


FRANKLIN ACE 2200 


When I opened the 
cabinet, 1 was surprised to 
see that there are over 110 in- 
tegrated circuits on the main 
board. Recently the trend 
has been to rely on small 
numbers of specialized 
chips, but Franklin does not 


option switches for selecting an alter- 
nate character set and several other 
configuration options. The rear panel 
does not provide AC power outlets for 
the monitor or the printer. 

You access the inside of the com- 
puter by removing two small screws 
from the rear panel and sliding the 
cover forward. The front panel and 
the disk drives remain attached to the 
cover, and several cables connect the 
drive assembly and front panel to the 
motherboard. This makes it difficult to 
open the machine. This problem may 
not bother many users, but for those 
who do a lot of work that requires 
switching interface cards, it may 
become annoying. Apples easy ac- 
cess to the peripheral slots would 
have been a welcome feature in the 
ACE 2200. 


take this path with the ACE 
2200. This means that if a 
malfunction can be iden- 
tified, a long wait to obtain a 
part available only from the 
manufacturer is unlikely. On 
the other hand, however, 
most of the integrated cir- 
cuits, except for RAM, ROM, 
the microprocessor, and a 
few other specialized chips, 
are soldered directly to the 
board. Thus, a local service 
person will not find it easy to 
locate a malfunction by sys- 
tematically swapping chips. 


THE KEYBOARD 
Although I am not a skilled 
touch typist, the Franklin's 
keyboard seemed adequate to me. 
The two least-used punctuation keys, 
the backslash (X) and single left 
quote ( ' ) keys, are located outside of 
their usual placement area, but other- 
wise the layout is standard, and the 
keys are full-size. The keyboard is con- 
nected to the main unit by a coiled 
cable that can easily be stretched out 
to five feet or more. It is very light- 
weight, and you can easily operate it 
with it resting on your lap. 

At boot-up, the keyboard is in Caps 

(continued) 

Albert S. Woodhull (School of Natural 
Science. Hampshire College. Amherst, MA 
01002) received his bachelor's degree from 
MIT and his PA.D. from the University of 
Washington. He is currently an associate pro- 
fessor of computer studies and biology at 
Hampshire College. 
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Franklin ACE 2200 MEM 
0 


200 


Company 

Franklin Computer Corporation 
Route 73 and Haddonfield Rd. 
Pennsauken, NJ 08110 

(609) 488-0600 


Size 
Main unit: 1534 by 13V» by 4 inches 


Components 

Processor: 65SC02 8-bit processor; 1.023 
MHz clock speed 

Memory: 128K bytes of RAM; 24K bytes 
of ROM 

Display: Apple-compatible 40- or 
80-column by 24-line text display; low-, 
high-, and double-high-resolution 
graphics; standard composite video 
output; provisions for RF modulator to 
allow use of standard television set 
Keyboard: 90 keys, including full 
uppercase and lowercase alphabetic; 
numeric keypad; 12 function keys; opan- 
and closed-F (equivalent to Apples open- 
and closed-Apple keys) 

Disk storage: Two 5¥4-inch half-height 
floppy disks, format and capacity identical 
to Apple Il; disks can be formatted for 40 
tracks for about 15 percent mora 
capacity, but Apple compatibility is lost 
Expansion: Two internal connectors 
provided for standard Apple peripheral 
cards; expansion connector provided for 
an external expansion chassis, which has 
four additional slots 

VO interfaces: Composite video output, 
keyboard, game controller serial printer 
interfaces standard; mounting holes for 
seven additional connectors provided 


G w 


Software 
Franklin BASIC in ROM, Franklin DOS 2 
version 50, several utility programs 


Documentation 

User's reference manual, 150 pages 
Technical reference manual (not supplied 
with the review model) 


Price 
$999 


ORY SIZE (K BYTES) 
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in the Disk Access in BASIC graph, a 64K-byte sequential text file 
was written to a blank floppy disk and then read. (For the program 
listings, see BYTE's Inside the IBM PCs, Fall 1985, page 195.) In the 
BASIC Performance graph, the Sieve column shows how long it takes 
to run one iteration of the Sieve of Eratosthenes prime-number bench- 
mark. [Editors note: This program had to be adjusted to run on the 
ACE 2200—see text.] The Calculations column shows how long it 
takes to do 10,000 multiplication and 10,000 division operations using 
single-precision numbers. The System Utilities graphs show how long 
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it takes to format and copy a disk (adjusted time for 40K bytes of 
disk dala) and to transfer a 40K-byte file using the system utilities. 
[Editors note: The Disk Access and System Utilities benchmarks were 
pertormed using Apples ProDOS. The ACE 2200 is supplied with 
Franklins DOS 2 version 50, an Apple DOS 33 clone with improved 
disk {ЛО As a sample comparison, an Apple Ile performing the Write 
benchmark in Apple DOS 3.3 required 180 seconds, while tha ACE 
2200 running Franklin DOS 2 ran the benchmark in 125 seconds.] 
The IBM PC was tested with PC-DOS 2.0. 


Lock mode, which is signaled by a 
status light. Initially the numeric- 
mode light is off, indicating that the 
numeric keypad is functioning as a 
cursor control pad. In addition to the 
usual cursor movements, this keypad 
provides several other screen- 
oriented commands and single-key- 
stroke execution of BASIC RUN and 
LIST commands. The closed-F and 
open-F keys duplicate the functions of 
the Apple's closed- and open-Apple 
keys. There are also 12 function keys, 
which will be examined later along 
with Franklin BASIC, since a special 
BASIC command is the only docu- 
mented way to set them up. 


THE MONITOR 

The ACE 2200 that | reviewed came 
equipped with a green-phosphor 
Franklin monitor. The computer gen- 
erates a standard composite video 
signal, so any other composite input 
monitor or a standard television with 
an RF modulator would work with the 
system. The ACE 2200 monitors 
housing matches the main cabinet, 
and it tilts and swivels over a wide 
range. The resolution is excellent—the 
specifications indicate that it has a 
22-MHz video bandwidth. | did have 
some trouble adjusting the contrast 
and brightness. After 1 adjusted the 
vertical size so that Apple Logo 
graphics produced a true circle, the 
dots making up the characters fused 
horizontally but not vertically, giving 
them an unpleasant beaded ap- 
pearance. | decided to decrease the 
vertical size when | used text. 

The extremely short cable supplied 
with the monitor was a nuisance 
because of my frequent need to open 
the cabinet. The monitor cable, like all 
the cables supplied, has large ferrite 
cores on each end to suppress RF in- 
terference, but I decided to risk using 


another longer cable | had. Since 1. 


have cable television, 1 had no prob- 
lems with interference. 


EXPANDABILITY 

The АСЕ 2200's expansion capabili- 
ties lie somewhere between those of 
its two Apple competitors. The Apple 
Пе has an internal bus with seven con- 
nectors available for various periph- 
erals, and it requires interface cards 
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for the disk drive, printer, and serial 
communications. The Apple lic has 
no peripheral card slots, but the inter- 
faces for the disk drives, printer, and 
serial communications are built in. In 
the ACE 2200, the disk controller and 
the parallel printer interfaces are built 
in, and two additional peripheral card 
slots are available. One of these slots 
functions as slot 2 and is intended for 
use with a serial communications in- 
terface, The other slot can be 
jumpered to be addressed as either 
slot 4 or slot 7. 

The ACE 2200 also allows an expan- 
sion chassis to be attached by a con- 
nector, which is accessible by remov- 
ing a small cover on the right-hand 
side of the cabinet. This provides slots 
for four additional peripheral cards. 
(My review machine was not provided 
with an expansion chassis.) 

| tested the ACE 2200 with several 
of the peripheral cards | normally use 
in my Apple. | used an Advanced 
Logic Systems CP/M Card and a Syne- 
tix Flashcard RAM disk extensively 
with no trouble. i wrote most of this 
review on the ACE 2200 with MINCE. 
a CP/M word-processing program. 

While testing a Microsoft Softcard, 
[ noticed an unusual flickering of 
some of the dots on the video display. 
This effect disappeared after the sys- 
tem had been running for a while. It 
also vanished during disk accesses, 
when the 6502 microprocessor is han- 
dling 1/0 and the 280 is inactive. The 
Taurus 8 large-format floppy disk con- 
troller | normally use with my Apple 
also worked well with the ACE 2200 
under CP/M with either of the Z80 co- 
processors. 

І had one major hardware compati- 
bility problem: An Apple Co-op Big 
Board (a l-megabyte RAM disk) 
would not work properly in the ACE 
2200. The system would not boot 
properiy when the Big Board was in 
place, and the screen display was 
torn. as if there was a serious disrup- 
tion of the video sync timing. 

The problems with the Big Board 
and the Softcard indicate that the 
ACE 2200's internal timing and video 
signal generation are significantly dif- 
ferent from that of the Apple 11+, 
which works well with both cards. Pur- 
chasers of the ACE 2200 who intend 


to use a coprocessor or an extended 
memory card should make sure that 
they have chosen compatible cards. 


FIRMWARE AND SOFTWARE 

From my observations of the cabinet's 
insides, І found that the ACE 2200 has 
a total of 24K bytes of firmware in 
ROM. This includes a machine lan- 
guage monitor that is called in the 
same way as the Apple's machine lan- 
guage monitor (by a CALL-151 from 
BASIC). There is absolutely no men- 
tion of the monitor commands in the 
user's reference manual. The com- 
mands to examine, alter, and move 
rnernory contents seem to work exact- 
ly as they do in the Apple II series, 
but other commands, including the 
one used to disassemble 6502 code. 
are missing. 

One aspect of the firmware that 
didn't work properly was the graphics 
screen dump. i have a Star Micronics 
Gemini-10 printer, which is one of four 
printers for which a screen dump 
command is supplied. However, try- 
ing to dump the screen pattern gen- 
erated by Franklin's diagnostics pro- 
gram did not work. 


FRANKLIN BASIC 

Franklin BASIC is also supplied as part 
of the firmware. Franklin claims that 
its BASIC is compatible with Apple- 
soft BASIC, but it has one docu- 
mented extension and one docu- 
mented omission. | found a few other 
differences, two of which may be 
serious problems. 

The extension is the FKEY com- 
mand, which allows you to set each 
of the 12 function keys to generate a 
unique string when pressed. The on- 
ly limitation is that the total number 
of characters in the strings for all the 
function keys must be less than 233. 
A program containing FKEY state- 
ments will hang up on an Apple, but 
portability of this function is not really 
a necessity, since you would use it 
primarily in the Hello program that 
executes at boot-up. 

The documented omission of Frank- 
lin BASIC is that it does not recagnize 
commands related to cassette tape 
storage (the ACE 2200 has no tape in- 
terface). Since the days of cassette 

(continued) 


SEPTEMBER 1986 ° BYTE 265 


storage are now long gone. | don't 
think these commands will be missed. 

One feature that the manual doesn't 
describe is that you can enter BASIC 
programs using either uppercase or 
lowercase keys. When you list the pro- 
gram, you see the BASIC keywords in 
lowercase, and the other parts of your 
program are displayed as they are 
entered. | particularly like this feature 
because it adds clarity to the listings. 
BASIC programs originally written on 
an Apple are also listed in this man- 
ner. There is a potential pitfall, how- 
ever, if you want to write a program 
on the ACE 2200 that will also run on 
an Apple. In Franklin BASIC, variable 
names are saved ín the form in which 
they are entered; thus, a and À are 
distinct variables. The Apple cannot 
recognize lowercase variable names. 
however. A program with lowercase 
variables can be listed and edited on 
an Apple, but it won't run. For Apple 
compatibility, you must enter variable 
names in uppercase. 

A more serious problem occurred 
when | attempted to run a program 
| had written that lists text files to the 
console or printer. The program re- 
fused to run on the ACE 2200 when 
the 80-column display was active. As 
the screen scrolled, the text near the 
top became blanked out, and even- 
tually the program crashed. ASCII 
blanks seem to be written into the 
Franklin BASIC program memory. ! 
was able to list only the first line of 
the BASIC program, and many com- 
mands would not work until | re- 
booted. This problem did not occur 
when 1 used the ACE 2200's 40-col- 
umn display mode, however. 

This program uses no undocu- 
mented tricks of Applesoft BASIC, but 
it does output dummy characters to 
the display to get around the Apple 
quirk in which the first character sent 
to the output following a get com- 
mand is not displayed. This bug is well 
known and likely to be encountered 
in commercially available Apple pro- 
grams, and a good Apple clone 
should be able to handle it. 

i ran into a problem with Franklin 
BASIC while testing it with the Sieve 
of Eratosthenes benchmark. The stan- 
dard BYTE Sieve program uses a 
7000-element array. On the Apple 11+ 
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with Apple DOS 3.3, this uses almost 
all available memory. On the ACE 
2200, the problem isn't just that the 
machine has less memory available 
for the array; Franklin BASIC incorrect- 
ly executed the DIM statement with- 
out issuing an "Out of Memory" er- 
ror message. Editing the program to 
decrease the array size to 6000 ele- 
ments resulted in a correct run. Run- 
ning with the array size at 8000 was, 
of course, not possible, but in this 
case, the machine properly reported 
“Out of Memory." 

Clearly, there are two serious prob- 
lems here. Since ACE 2200 owners 
will depend on software written for 
the Apple, they may be disappointed 
by programs that use all available 
memory. Moreover, it is unacceptable 
for a machine to fail to detect over- 
allocation of storage when running a 
high-level language. 


DISK OPERATING SYSTEM 
Franklin Corporation supplies its 
Franklin DOS 2 version 5.0 with the 
ACE 2200, along with several utility 
programs for disk and file copying, 
hardware diagnosis, and disk verifica- 
tion. | didn't find any problems with 
the DOS, and it seems to be able to 
read and write text files considerably 
faster than Apple DOS. The Franklin 
DOS recognizes the hyphen (-) as a 
smart run command (as in Apple's 
ProDOS), which allows you to run an 
executable file by typing a dash 
before its name, This will work 
whether the file is a machine language 
or BASIC program, or an EXEC file. 

Franklin DOS 2 also supports for- 
matting and using 40-track disks, 
which provides about 15 percent 
more storage capacity on a disk than 
the Apple standard. Severa! DOS utili- 
ty programs also provide a menu op- 
tion, which implies that double-sided 
disks are supported. However, this 
isnt mentioned in the documentation, 
and I'm not sure whether Franklin 
plans to sell machines with double- 
sided drives in the future 

The problems with memory alloca- 
tion that | observed while running the 
Sieve of Eratosthenes benchmark are 
apparently not in the DOS but in 
BASIC itself, since the problems oc- 
curred whether І booted with Franklin 


DOS 2 or with Apple DOS 3.3 (see 
page 264 for details}. This means, of 
course, that a ROM update will be 
needed to correct the problem. 


SOFTWARE COMPATIBILITY 

| was able to successfully boot and 
run five different Apple operating sys- 
tems: Apple DOS 3.3, ProDOS, Pascal. 
and two versions of CP/M. In addition, 
| tested some Apple games on the 
ACE 2200. Many of these are copy- 
protected, which usually involves 
some kind of nonstandard disk inter- 
face. In every case, I found that a disk 
that would boot on my Apple 11+ 
would also boot satisfactorily on the 
ACE 2200. 

1 had one failure running а commer- 
cial program, however. Spinnaker's 
Snooper Troops booted properly, but 
crashed early with an "Out of Mem- 
Ory" error message. This seems to be 
an example of a program that needs 
all the memory an Apple can provide. 

The ACE 2200 documentation says 
that Apple Integer BASIC is not sup- 
ported, but | found that an Apple 
DOS disk, which loads Integer BASIC 
into RAM at boot time, worked prop- 
erly and some Integer BASIC pro- 
grams also ran properly. An exception 
was the public domain TED I+ 6502 
editorfassembler program, which is an 
Integer BASIC program that contains 
an embedded machine language por- 
tion. The program did not list or as- 
semble files correctly. 


DOCUMENTATION 
A 150-page user's reference manual 
was supplied with the review machine. 
[ found this manual useful and accu- 
rate, but | wanted much more detail. 
Everything 1 needed to know to set up 
and configure the ACE 2200 was 
there, and many of the machine's ad- 
vanced features were covered. How- 
ever, there were major gaps, including 
the complete lack of mention of the 
machine language monitor com- 
mands. No mention is made of how 
to configure the programmable func- 
tion keys to work under CP/M. It is an 
exaggeration to call this book a ref- 
erence manual. 

The manual does suggest that 
Apple reference manuals should be 
consulted for additional information. 
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Inquiry 115 
Attention all FX80, FX100, JX, RX, & MX owners: 


You already own half of 
a great printer Now 


This is valid advice, but it raises some 


questions about what one should ex- 
pect from a manufacturer. 

The user's reference manual refers 
to a companion technical reference 
manual, but the latter was not sup- 
plied with my machine. Even though 
every user may not need the technical 
details that such a manual would con- 
tain, most users will end up with some 
problems that they need to ask an ex- 
pert about. My experience has been 
that when technical information is not 
part of the package that the purchaser 
receives. it is often not available to the 
dealers or service people either. 


CONCLUSIONS 

Although there is a definable niche 
for the Franklin ACE 2200 between 
Apple's llc and lle, it is a narrow one. 
Even though the IIc is not supposed 
to be expandable, additional memory 
and Z80 coprocessors are available as 
piggyback boards that plug into an 
existing chip socket on the main cir- 
cuit board. Experienced users will 
surely advise those who are attracted 
by the ACE 2200's cost advantages 
over the Apple Ile that two expansion 
slots may not be adequate. 

The Franklin ACE 2200 does have 
some appeal. Physically, it is a nice 
package. | like the detachable key- 
board and the single cabinet with in- 
tegrated disk drives. Franklin's DOS is 
a significant improvement over 
Apples painfully slow DOS 3.3 for 
reading and writing text files. Stan- 
dard operating systems, such as 
Apples ProDOS and Pascal and (with 
a coprocessor) Digital Research's 
CP/M. are all usable as well. 

On balance, however, | don't think 
| would buy an ACE 2200 for myself. 
Problems that could affect every user 
are burned into ROM-the flawed 
Franklin BASIC cannot be replaced 
simply by booting a different disk. | 
also find the Franklin Monitor pro- 
gram inadequate. In addition, I found 
that the RAM disk that | use to in- 
crease the performance of my Apple 
would not work in the ACE 2200. 
Users who could carefully define their 
software and hardware needs might 
find a combination including the ACE 
2200 and selected peripherals suit- 
able for their work, however. 8 


Dealer 
inquiries 
welcome. 


Now for $79.95 you can own 
the rest. You see, today's new dot 
matrix printers offer a lot more. 

Like an NLQ mode that makes 
their letters print almost as sharp 
as a daisy wheel. And font switch- 
ing at the touch of a button in over 
160 styles. But now, a Dots-Perfect 


upgrade kit will make your printer 
work like the new models in min- 
utes— at a fraction of their cost. 
And FX, JX and MX models will 
print the IBM character set, too. 
So, call now and use your Visa, 
MasterCard, or AmerEx. Don't 
replace your printer, upgrade it! 


1-800-368-7737 
In California: 1-800-831-9772 


Sample of 
E letter with 
Dets-Perfect 


Dots-Perfect 
Dresselhaus | 
837 E. Alosta Ave, Glendora, СА 91740 Tel: (818) 914-5831 Ж 


An upgrade kit for EPSON FX, JX, RX, & MX printers 


EPSON r3 а trademark of 
EPSON Amora, Inc 


POWERFUL INCIRCUIT EMULATION, 
La vn ‘Your E THAT 3 SN ICE! 


RS-232 terminal or terminal 
emulator. — 
Send check, обе order, or 
VISA/MASTERCARD to NICE, 
215 Fourier Ave, 
Fremont, CA 94539; 
CODs accepted. 
| “Other NICE emulators gre avaliable for the 
jiis 280, 8088, 8085 and NSCSOQ starting at 


| „5550.00, - 


inquiry 254 


 800-NICOLET (800 642-6538). or 
415 490-8300; овезае 


иск ка mea чеда 210 def Zi кє ie 


TIF | 
= ۳ 


SEPTEMBER 1986 * BYTE 267 


12530 BHA 


SY NCmodeni is your 
SNA or BSC Gateway 


Features: 
im | + PC/XT/AT/ bus compatible 
Pe sate * Auto-dial/auto-answer 
=. 4 z * Tone or pulse dial | 
SW “G • Supports Bisync or SDLC links 
= ЖҮ m 


P Description: 
SYNCmodem is an IBM PC, XT or AT-bus | 
compatible interface card capable.of 
operating as a synchronous módem or 

as a synchronous interface card, 

SYNCmodem is ideal for remote PC-to- 
mainframe or PC-to-PC communications. 

It comes fully integrated with 3780Plus", 
CLEO -3270 SNA or BSC, and CLEO-5250 SNA 
software packages. 

3780Plus allows fast and efficient file 
transfers, over common phone lines, 
between your PC and any micro, mini, or 
mainframe that supports 2780/3780 
Bisync protocol. 

CLEO-3270 SNA or BSC and CLEO-5250 
SNA allow your PC to emulate a remote 
327x or 525x terminal device. All you need 
is a phone line. 

The 212/201 modem includes the Mirror 
asynchronous software package in addition 
to your selected CLEO SNA or BSC package. 

For details call 1(800)233-CLEO. 

In Illinois 1(B15)397-8110. 


CLEO Software 
a division of Phone 1, e 


1639 North Alpine Road 
Rockford, IL 61107 
TELEX 703639 


CLEO (5 a registered trademark of CLEO Software. 
SYNCmodem and 3780Plus are trademarks о? CLEO Software. Inquiry 66 


THE LEADING EDGE 
MODEL D PC 


The Leading Edge Model D 
PC is the closest thing to a 
"plug in and run" IBM PC 
clone that I have seen. Stan- 
dard features include a 
monochrome (amber or 
green) monitor, two 54-inch 
floppy disk drives, 256K 
bytes of RAM, serial and 
parallel ports, monochrome 
and RGB display adapters. 
and a clock/calendar. The 
basic Model D retails for 
$1495 and comes with an im- 
pressive 15-month warranty. 
A printer is the only addition 
you will need to make the 
Model D into a complete sys- 
tem. although you can also 
add a RAM upgrade to 640K 
bytes, an 8087 arithmetic 
coprocessor, and a 20-mega- 
byte hard disk drive. You can 
also purchase the Model D 
with a 14-inch 640- by 
200-pixel RGB monitor in 
place of the monochrome 
monitor. 

The Model D has many useful fea- 
tures. The system unit and the moni- 
tor both come with extra-long 
(10-foot) AC power cables. The power 
supply's fan is extremely quiet. The 
power and reset switches are on the 
front of the system unit, and the 
monitor's power. brightness. and con- 
trast controls are on the front of the 
monitor. The system unit even has a 
depression in which the monitor sits 
comfortably. 


INSIDE THE SYSTEM UNIT 

Despite the small footprint of the 
Model D (a full five inches narrower 
than the ІВМ PC), you still have plenty 
of room for expansion, because the 


BY STAN MIASTKOWSKI 


An inexpensive, well-built 
IBM PC clone with a long list 
of standard features 


parallel and serial ports and display 
adapters are built into the mother- 
board. The Model D power supply is 
rated at 130 watts, which is enough 
power for the system and most addi- 
tional boards. There are four full- 
length expansion slots available, 
enough for most environments. As 
you might expect in a system this 
compact, the components on the 
motherboard are closely packed. 
The system unit cover slides forward 
off the machine after you remove five 
screws. The motherboard, which con- 
tains all memory and circuitry for 
ports, completely covers the bottom 
of the case. The disk drives and power 
supply sit on a shelf mounted above 


the board. To gain access to 
the entire motherboard, you 
must unplug the disk drive 
cables and power supply 
connectors, remove four 
screws from the front of the 
shelf and five from the back, 
and then lift out the power 
supply and disk drive assem- 
bly. The entire process takes 
about three minutes. The 
only potential problem is 
that you must keep track of 
three differently sized screws. 

The position of the 
4.77-MHz 8088 processor (in 
the middle of the mother- 
board just in front of the four 
expansion slot connectors) 
made it impossible for me to 
use an 80286 expansion 
card. The connector that re- 
places the 8088 just wouldn't 
reach. no matter which slot 
| used. The motherboard 
also has an empty ROM 
socket next to the BIOS 
ROM. You can install up to 
32K bytes of ROM. 

In addition to a 6-pin connector for 
a light pen, there are several con- 
figuration jumpers on the mother- 
board. They enable and disable the 
monitor controller. set the interrupt 
level of the clock. enable and disable 
the I/O controllers, and set the in- 
stalled RAM and ROM size. 

The standard 256K bytes of RAM 
comes on easily accessible memory 
chips on the front of the mother- 

(continued) 
Stan Miastkowski (PO. Box 548. Peler- 
borough, NH 03458) is a freelance writer. 
northeast bureau chief for Newsbytes, and 
editor in chief of the McGraw-Hill Micro- 
computer Handbook. 


SEPTEMBER 1986 * BY TE 269 


Leading Edge Model D PC 


Company 
Leading Edge Hardware Products Inc. 


225 Turnpike St 
Canton, MA 02021 


(800) 343-6833 
Size 
5¥2 by 14 by 15% inches; 43 pounds WRITE 
0 20 
Components mem mme 
Processor: 4.77-MHz B088 a a, 
Memory: 256K bytes, expandable to ae 
SUN. Dylan od 
Mass storage: Two double-sided 360K- 
byte 5'4-inch floppy disk drives 
Display: 12-inch green- or amber. сше 


phosphor monochrome display standard; 
dual-mode display adapter 

Keyboard: IBM PC compatible; 83-key 
layout 

Expansion: Four 62-pin, full-length IBM 
PC-compatible slots 

VO interfaces: Parallel printer; RS-232C; 
clock/calendar 


40K FORMAT/DISK COPY 


Software 

MS-DOS 31; GW-BASIC; diagnostics disk; 
demonstration disk, Leading Edge word 
processor 


ü 10 


Options 

20-megabyte hard disk drive; 14-inch 
RGB monitor, 384K-byte memory 
upgrade; 8087 numeric coprocessor 


Documentation 
Operator's guide 
Guide to MS-DOS 
Guide to GW-BASIC 


Price 

Basic configuration: $1495 

With RGB color monitor: $1895 

With 20-megabyte hard disk and 
monochrome monitor: $1895 

With 20-megabyte hard disk and RGB 
color monitor: $2295 


MEMORY SIZE (K BYTES) 
0 200 406 060 


SYSTEM FEATURES 
DISK STORAGE (K BYTES) 


BOO 1009 ü 400 BOO 1200 МХ) 2000 


READ 
g 


BASIC PERFORMANCE (IN SECONDS) 
CALCULATIONS 


SYSTEM UTILITIES (IN SECONDS) 
40K FILE COPY 
ü 


3 a) 5o 1а 20 A xr 5 


SPREADSHEET (IN SECONDS) 
RECALCULATE 


шн LEADING EDGE PC (MODEL D) == IBM PC «m APPLE (Е 


The Memory Size graph shows the standard and optional memory 
available lor the computers under comparison. The Disk Storage 
graph shows the highest capacity for a single floppy disk drive and 
the maximum standard capacity for each system. The graphs for 
Disk Access in BASIC show how long it lakes to write and then read 
a 64K-byte sequential text file to a blank floppy disk. (For the pro- 
gram listings, see BYTE's Inside the IBM PCs, Fall 1985, page 195) 
The Sieve graph shows how long it takes to run one iteration of the 
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Sieve of Eratosthenes prime-number benchmark. The Calculations 
graph shows how long it takes to do 10,000 multiplication and 10,000 
division aperatians using single-precision numbers. The System Util- 
ities graphs show how long it takes to format and copy a 40K-byte 
file using the system utilities. The Spreadsheet graphs show how 
long it takes to load and recalculate a 25- by 25-cell spreadsheet 
in which each cell equals 1.001 times Ihe call ta its left. The spread- 
sheet used was Microsoft's Multiplan. 


Ve Put More Printers 
InB 


High Resolution 24 Pin 
Printer Sales, 1982 1985 


FUJITSU 


— ^ — TOSHIBA 
EN ы, 


Saron Datequest 


Sales of 24-pin dot matrix 
printers have i 
substantially over the past severa] years. Dot = 
printers account for over 60 per cent of the total 
| industry sales. TOSHIB 


| all the industry's 24 pin print head printer sales. 


There are more Toshiba 24-pin dot 
matrix printers installed in major ra- 
tions, as well as in medium and small com- 
panies, than any other brand. 

More than Epson! More than NEC? 
More than Brother? More than Fujitsu: 


And during its long life it will give 
you lette vui est printing at 100 CPS, drafts 
at 288 С d picture-perfect dot-address- 
able graphics. 

e P351 emulates Qume Sprint 11° 
and IBM Graphics; and most major software 
5 ackages utilize its expanded command set. 

lus, you can add over 40 downloadable type 
fonts on both disks and plug-in cartridges. 

The P351 is compatible with the 
IBM PC’ family and goes - o doing its job 
in the qui y Ey manner possib a 

you need color a hics capability, 
there's the new P351C. -pin printhead 
we pioneered and perfected paapa high- 
resolution presentation graphics on paper for 
reports and on transparencies for projection. 

The P351C will also create multicolor 
transparencies for all software compatible 
with the IBM Color Printer®and can output 
graphics from Microsoft Chart? 

So when it comes time to select a 
pan rinter for your office, why not consider the 

oshiba P351 or the new P351C. They're 
both good for business. 

For the name of the Toshiba dealer 
nearest Riches 1-800-457-7777. 


<i 1. Eni isa Hr шаа, of Epson Corporation. 2. NEC 


sered trademark of a 


That's because Toshiba | gives you more. rc dien Business Machines 8 Micrasoft Chart isa registered 


Our РЗ515 
printhead, for in- * 
stance, lasts m to 
two times lo 
than anyone e N 


ieie O 


In Touch with Tomorrow 


TOSHIBA 


Toshiba America, Inc., Information Systems Division 
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REVIEW: LEADING EDGE MODEL D PC 


board. There are four rows of 64K-bit 
chips, two rows of which are in 
Sockets. To upgrade the system to 
640K bytes, you need only remove 
the 64K-bit chips from the sockets, 
replace them with 256K-bit RAM 
chips, and change a jumper. The 
operators guide includes complete 
and clear instructions for the change. 


DISPLAY OPTIONS 

The connectors for the monochrome 
monitor, color monitor, RS-232C serial 
port. and parallel ports are clearly 
marked on the rear panel of the 
Model D. Between the monochrome 
and color jacks is a single-throw switch 
used to select either port, eliminating 
setup problems. You can circumvent 
the switch in software by using the 
familiar MODE command or the 
Model D MS-DOS's COLOR or 
MONO commands. 

The monochrome adapter is Her- 
cules-ccompatible; you can therefore 
display graphics on the monitor in 
varying shades of green or amber. 
Resolution is 720 by 348 pixels. The 
display has a nonglare surface and 
can tilt up and down. Both text and 
graphics characters are crisp and of 
high quality. 


DISK DRIVES 

The standard Model D comes with 
two double-sided 360K-byte 54-inch 
floppy disk drives, mounted one over 
the other. A mechanical switch on the 
front of each drive locks the drive 


door closed after you insert a disk. 
The switches are not absolutely nec- 
essary. especially since you don't have 
to throw the switches to use the 
drives, but they do keep a disk from 
being inadvertently removed at an in- 
opportune time. 

The optional 20-megabyte hard disk 
drive replaces the 10-megabyte drive 
available with early model Ds, with no 
additional cost for the extra 10 mega- 
bytes. This drive replaces the second 
floppy disk drive. The hard disk con- 
troller uses one of the four expansion 
slots. If you want a hard disk but also 
want to keep your second floppy disk 
drive, you might consider one of the 
increasingly popular hard-disk-on- 
expansion-card systems. 


KEYBOARD 

The 83-key QWERTY keyboard has an 
IBM Selectric layout with large Return 
and Shift keys (see photo 1). The key- 
board feel is excellent, better than 
many of the more expensive key- 
boards. However, there are no sounds 
when you hit a key. The keyboard it- 
self weighs enough to keep it firmly 
planted on the typing surface, and it 
comes with a 6-foot coiled cord. 


SOFTWARE 
The Model D comes with MS-DOS 3.1, 
GW-BASIC, a demonstration disk, a 
diagnostics disk, and the Leading 
Edge word processor. 

The demonstration disk is an ad- 
junct to the operators manual and 


Photo |: The Model D's 83-key QWERTY keyboard. 
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uses the monochrome card's graphics 
to walk beginners through the fea- 
tures and capabilities of the Model D. 

The diagnostics disk has twelve 
standard tests that you can run in- 
dividually or all together. The tests are 
well designed and include copious 
status messages that tell you how 
long the tests will take and how they 
are progressing. 

To test compatibility. | ran a number 
of commonly used applications, in- 
cluding WordStar. MultiMate, PFS:Ac- 
cess, and a few games. | experienced 
no difficulties. To test the Model D's 
hardware compatibility | used a 
modem board and an extended 
graphics adapter, and | replaced the 
floppy disk controller. Everything 
worked flawlessly. When I needed to 
change jumpers, the instructions in 
the operator's manual were easy to 
understand. 


DOCUMENTATION 
Three manuals come with the Mode! 
D: an operator's guide, a guide to MS- 
DOS, and a guide to GW-BASIC. 
Although the 110-page operator's 
guide isn't expensively produced, it's 
one of the best introductory texts I've 
seen. The manual gives excellent in- 
structions on setting up and getting 
started. There's a substantial section 
on possible problems and their cures. 
as well as a short introduction to MS- 
DOS and subdirectories. The book 
finishes up with clear, well-illustrated 
instructions on installing additional 
memory and a hard disk. The other 
manuals are also of high quality. 
Although there is no technical 
manual for the Model D. more de- 
tailed information is easy to obtain. 
There is a toll-free support number, 
and the technical support people are 
knowledgeable and helpful. 


SUMMARY 

The Leading Edge Model D PC is a 
thoughtfully designed and well-built 
IBM PC clone. Its long list of standard 
features makes it stand out from the 
pack. The lack of a higher processor 
speed (see page 270) is perhaps its 
greatest. shortcoming. However, at 
nearly half the cost of a comparably 
equipped IBM PC, the Model D is a 
superb value. ai 


A CLONE, BUT... 
Introducing the desktop computers that can make your life easier: 
the Panasonic Business Partner and Panasonic Business Partner 286. 


Call 1-800-PIC-8086 for the dealer nearest you. 
You'll agree: THE EASIER, THE BETTER. 


Фф کے‎ 
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For $295 you can draw 
your own conclusions. 


DrafiX 1. The first high performance CAD software everyone can afford. 


Low-cost, high performance computer- 
aided design & drafting (CAD) software is 
finally available for use on your PC. 

There's never been a professional CAD 
package so complete at such a low cost. 

Drafix | from Foresight Resources. 
Only $295. 

Powerful, full-featured second 
generation CAD software. 

Drafix 1 offers all of the capabilities 
you expect to find in packages costing 
$2,000 or more. 

This is not simply a souped-up paint 
package. Drafix 1 is a breakthrough in 
design that organizes sophisticated CAD 
functions into smooth, fast operations. 
All of the drawing, designing and editing 
functions that designers demand from a 
serious CAD tool are included in Drafix 1. 


——— oe 


À breakthrough in screen design 
and visual user interface. 

Drafix | features the best organized 
screen design ever devised. Very simply, 
it displays all the information you need, 
all of the time. 

The entire menu hierarchy is displayed 
constantly. Theres no need to memorize 
commands or search for menus. 

Snap-mode options are continually 
shawn on the left screen border and can 
be selected "on the fly" by either pointer 
device or a single keystroke. Roll-down 
screens provide quick access 10 the vir- 
tually unlintited drawing, display and 
editing options. 

And it's all controlled by a versatile 
three-bulton mouse, or digitizer, with on- 
screen prompts so each button function is 
clearly defined. 

AutoCAD' compatible for easy 
expansion. 

If you or someone in your company 
already uses AutoCAD, Drafix 1 offers an 
inexpensive way to add lo your capability. 


The optional гайх L/AutoCAD file ex- 
change utility permits transfer of draw- 
ings between Drafix 1 and AutoCAD. 

it's the perfect, low-cost alternative 
for increasing your drafting and design 
capacity. 

Unbelievable low bundle prices. 

To get you up and running we offer 
two special hardware bundles — all the 
equipment you need at prices you won'l 
believe 

Get Drafix 1 with your choice of 
Torringtons Manager Mouse or the 
LOGIMOUSE* C7 for [ust $395.00. 

Or get Drafix | with the SummaSketch 
12" x 12” digitizer tablet with stylus 
for just $650.00. 

Order today. Take advantage of our 
30-day, money back guarantee. 

We're so certain you'll like the per- 
formance and versatility of Drafix 1 vou re 
welcome to Iry it risk free for 30 days. If 
you're not completely satisfied, return it 
ta us for a full refund. 

Find out just how good CAD software 
can be For only $295.00. 

Use our toll-free number and any 
major credit card to order your copy 
of Drafix 1 today. 


SPECIFICATIONS 


jj 
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i 
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Order Now! Call Toll-Free! 


1-800-231-8574. 


Ext. 150 


[1 Orafix | CAD Package 
O Orafix | with Mouse 
Torrington ___ 
LOGIMOUSE _ .. 
O Drafix | with SummaSketch tablet $650 
CO AutoCAD File Exchange Utility $ 95 


$295 
$395 


Dealer inquiries welcome 


Check, money order, Visa 
and MasterCard accepted 


FORESIGHT 


RESOURCES CORP ^ 
932 Massachusetts 

Lawrence, KS 66044 
913/841-1121 
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THE XEROX 6060 


The Xerox 6060. which is vir- 
tually identical to the AT&T 
PC 6300 (see the review by 
Bob Troiano in the Decem- 
ber 1985 BYTE). provides 
quiet, unobtrusive, and very 
fast operation. The machine 
is based on an Intel 8086 
microprocessor running at 8 
MHz. The 8086 uses a 16-bit 
data path, allowing faster 
operation than the 8-bit data 
path in the IBM PC. For some 
applications, the Xerox 6060 
is nearly three times as fast 
as the IBM PC. The 6060's 
main problem is its very cost- 
ly support. 

Besides the exterior color, 
the biggest difference be- 
tween the 6060 and the 
AT&T PC 6300 is the monitor. 
Like other Xerox computers. 
the 6060s monochrome 
screen is black and white. 
Green and amber apparent- 
ly are not available. There is 
also a noticeable difference 
in the software supplied with the 
Xerox 6060. Along with MS-DOS. you 
get a menu-oriented user interface that 
performs most MS-DOS functions. 


THE SYSTEM UNIT 

The Xerox 6060 system unit is about 
two-thirds the size of the IBM PC. My 
review unit contained a half-height 
10-megabyte hard disk drive and a 
360K-byte floppy disk drive. Both 
drives are very quiet. My floppy disk 
drive had a strong ejection spring. In 
many cases it ejected the floppy disk 
to the keyboard and sometimes to the 
floor. 

A pilot light and a reset switch are 
directly beneath the disk drives. If you 
have one of those programs that turns 
your screen off after a few minutes. 
it's nice to be able to tell at a glance 


BY WAYNE RASH JR. 


A fast-running machine 


with an Intel 8086 microprocessor 


and a 16-bit data path 
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whether the machine is really off or 
if the screen is just blank. 

The rear of the Xerox 6060 contains 
the power switch. the communica- 
tions ports, the keyboard connector, 
and the monitor connector. The hous- 
ing for the cooling fan protrudes 
slightly over the main unit. The 
parallel and serial connectors are next 
to each other near the bottom. Both 
connectors are DB-25s. The monitor 
connects to a third DB-25 located on 
the rear of an expansion board. Four 
screws allow you to remove both the 
top and bottom of the machine. 

Like the AT&T PC 6300, the Xerox 
6060 has its motherboard beneath 
the bottom panel. You must remove 
the bottom of the computer to 
change switch settings or to add a 
math coprocessor. As unlikely as it 


seems, this is more conve- 
nient than the access to the 
inside of many other ma- 
chines. Once the bottom is 
off, you have clear, unob- 
structed access to the entire 
motherboard. Most of the 
circuitry is soldered in place 
rather than socketed, so you 
won't be able to do much 
with the motherboard other 
than change the switch set- 
tings. 

The backplane contains 
seven expansion slots that 
will accept most IBM PC-com- 
patible expansion boards. 
Two slots also have an addi- 
tional connector that allows 
use of the full 16-bit data 
path from the 8086 micro- 
processor. The additional 
connectors are arranged and 
located differently from 
those on the IBM PC AT. 
eliminating any chance of 
using PC AT expansion cards 
in the 6060. 

The disk controller and an optional 
memory-expansion card each take 
one of the seven slots. At the far left 
edge of the case is the graphics card. 
into which the monitor is plugged. 


THE KEYBOARD 
The Xerox 6060 keyboard is identical 
to that of the AT&T PC 6300. The rear 
of the keyboard can be raised and 
lowered to three different angles. The 
keys are arranged like those on the 
IBM PC, although the Caps Lock and 
Num Lock keys have LEDs to indicate 
when they are active. The touch of the 
(continued) 
Wayne Rash Jr. is a member of the profes- 
sional staff of American Management Sys- 
tems Inc. (1777 North Kent St.. Arlington. 
VA 22209), where he consults with the 
federal government on microcomputers. 
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REVIEW: XEROX 6060 


Xerox has extensively 
modified some MS-DOS 
system utilities. 


keys is quite light. At the rear of the 
keyboard is a connector for the 
mouse. 


THE MOUSE 

The two-button optical mouse works 
with Screenmate, the MS-DOS shell 
(see description below). The left but- 
ton indicates a selection: the right but- 
ton confirms acceptance. You slide 
the mouse on a piece of gray card- 
board that comes supplied with it. An 
optical sensor on the mouse’s under- 
side determines direction using the 
dots created by the cardboard's half- 
tone, The mouse is very sensitive to 
movement, and | obtained better 
results by using Washington Post want 
ads instead of the gray cardboard. 


THE MONITOR 
| found the screen of the Xerox 6060, 
which is black with white letters, tir- 
ing to use for long periods. 1 talked 
to people who had used this screen 
all day. and they complained of head- 
aches. | would recommend that you 
consider buying the color monitor 
from Xerox or the monochrome 
monitor and card from AT&T. 
Because the monitor receives its 
power through the same DB-25 con- 
nector that provides the video signal, 
you will probably have difficulty using 
a third-party monitor. The characters 
are not the same as the IBM character 
set, but they do not seem as striking- 
ly clear as those used by AT&T. A 
monitor stand allows you to tilt and 
swivel the screen. 


USING THE XEROX 6060 

The complete installation process for 
the hard disk-equipped review ma- 
chine took about 20 minutes. It takes 
almost no training to start and run the 
computer. | was able to use the sys- 
tem before | looked at the documen- 
tation. When you turn on the system, 
it performs a number of self-diag- 
nostic tests and reports on their out- 
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come. The Xerox logo then appears 
for a few seconds, followed by the 
Screenmate main menu. You can use 
function keys or the mouse to contro! 
the menu functions. 

The Xerox 6060 is so fast that you 
may change some of the ways you use 
your software. For example, you may 
want to slow down Framework menus 
SO you won't miss the animation of 
the windows. 

[ used all my IBM PC application 
software in the 6060 without incident, 
although many proarams ran faster 
than they do on other machines. In 
some cases there are special installa- 
tion programs for the AT&T PC 6300. 
If this is the case, use these special 
programs, since the PC 6300 is essen- 
tially identical to the 6060. 

Despite software compatibility, the 
Xerox 6060 is not totally compatible 
with the IBM PC. Since the 6060 has 
a 16-bit data path, it requires special 
memory-expansion boards. Thus, 
third-party memory and multifunction 
boards may not run properly, or they 
may not have the use of all their func- 
tions. A Tall Tree JRAM-2 board, for 
example, functions properly except 
that it does not recognize the extra 
memory, and the memory-related 
software for the board will not 
function. 


THE SCREENMATE SHELL 

With MS-DOS, Xerox includes Screen- 
mate (which is called XMATE on the 
disk, a command-processing shell 
that provides all the functions from a 
menu. The Screenmate menu will re- 
spond to input from the keyboard or 
from the mouse. 

Nearly any MS-DOS command or 
program can be run from within 
Screenmate, but at times. such as 
when copying files, it is more difficult 
than simply typing the command at 
the command level. The only way that 
| was able to copy files while using 
Screenmate was to copy one file at a 
time. | was also unable to set the 
system clock from within Screenmate, 
despite following the directions 
exactly. 

Xerox has modified a few of the MS- 
DOS system utilities extensively. The 
MODE command, for example, refers 
you to the Xerox program Configur. 


which allows you to set up the com- 
munications ports by using a menu. 
You can even convert from codes de- 
signed for one type of printer to those 
of another. While you gain some ad- 
ditional functions, you lose the con- 
trol that the original commands give 
you. І think it would have been pref- 
erable to retain the utilities in their 
original form so that advanced users 
would have access to them. 
Eliminated are two MS-DOS com- 
mands: the ASSIGN command, which 
lets you reassign disk drives, and the 
GRAPHICS command, which lets you 
print graphics screens using the Prt Sc 
key. This last function is replaced to 
some extent by the Xerox device 
drivers, which translate a program's 
codes to those of another printer. 
Whatever the trade-offs from the 
changes to the system utilities may be. 
one definitely useful change is Xerox's 
on-line help files. Most of the pro- 
grams Xerox modified will let you get 
more information about the com- 
mand by pressing a key for help. 


DOCUMENTATION 

Xerox has rewritten the standard MS- 
DOS documentation. The result is a 
set of manuals that should be under- 
standable to most beginners but is in- 
sufficient for more advanced users. 

The Screenmate manual serves 
more as a tutorial than as a reference 
manual. The manual has an index, but 
it is limited to a cross-reference of 
Screenmate operations, Less-used 
operations, such as partitioning the 
hard disk, are in the appendixes. 

The Screenmate manual is well writ- 
ten. and all operations are clearly ex- 
plained. New users should have no 
trouble following its procedures. 

Like the Screenmate manual, the 
MS-DOS manual presents explana- 
tions in the form of a tutorial, a small 
disadvantage when you only need to 
locate a discussion on a single com- 
mand. Of course, the use of menus to 
control operations lessens the need 
to understand command syntax. The 
index of the MS-DOS manual is some- 
what more complete. 

The hardware and setup manual is 
excellent. It explains each step clear- 
ly and completely with fine illustra- 

(continued) 
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Xerox 6060 
g 20 

Company 

Xerox Corporation 

1301 Ridgeview Or. 

Lewisville, TX 75067 

(214) 420-7200 


Size 
15 by 15% by 15% inches 


Components 

Processor: Intel 8086 

Memory: 256K bytes, expandable to 
640K bytes 

Mass storage: Two half-height 360K-byte 
5¥%-inch floppy disk drives, or one floppy 
disk drive and a 10-megabyte hard disk 
drive 

Display: 12-inch white phosphor, 80 
characters by 25 lines; color is optional 
Keyboard: 83 keys, 10 function keys; 
indicator lights on Caps Lock and Num 
Lock keys 

Expansion: Seven slots, two of which are 
16-bit 


MEMORY SIZE (K BYTES) 


SYSTEM FEATURES 
DISK STORAGE (K BYTES) 
ü 400 Bo 1400 


oca 500 1000 


EDO 2000 


DISK ACCESS IN BASIC (IN SECONDS) 
READ 


BASIC PERFORMANCE (IN SECONDS) 
CALCULATIONS 


SYSTEM UTILITIES (IN SECONDS) 


ШО interfaces: One serial and one 40K FORMAT/DISK COPY 40K FILE COPY 
parallel port 0 10 20 3n 40 50 
Software 


MS-DOS 2.11; Screenmate shell (XMATE) 


Documentation 
MS-DOS manual, Screenmate manual, 
hardware and setup manual 


Price 

Basic system with two floppy disk drives 
and 256K bytes of memory: $2605 

Basic system with one floppy disk drive, a 
10-megabyte hard disk drive, and 256K 
bytes of memory: $2810 

Basic system with one floppy disk drive, a 
20-megabyte hard disk drive, and 512K 
bytes of memory: $3505 


0 10 20 x 40 E 


SPREADSHEET (IN SECONDS) 
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The Memory Size graph shows the standard and optional memory 
available for the computers under comparison. The Disk Storage 
graph shows the highest capacity for a single floppy disk drive and 
the maximum standard capacity for each system. The graphs for 
Disk Access in BASIC show how long it takes to write and then read 
a 64K-byte sequential text file to a blank floppy disk. (For the pro- 
gram listings, see BYTE's /nside the IBM PCs, Fall 1985, page 195.) 
The Sieve graph shows how long it takes to run one ileration of Ihe 
Sieve of Eratosthenes prime-number benchmark. The Calculations 


graph shows how long it takes to do 10,000 multiplication and 10,000 
division operations using single-precision numbers. The System 
Utilities graphs show how long it takes to format and copy a 40K- 
byte lile using the system utilities. The Spreadsheet graph shows 
how long it takes to load and recalculate a 25- by 25-cell spread- 
sheet in which each cell equals 1.001 times the cell to its left. The 
spreadsheet used was Microsoft's Multiplan. The Xerox 6060 did 
nat come with a copy of GW-BASIC; the tests were done with AT&T's 
version of BASIC. 
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tions. However, | was displeased with 
the printer installation section, which 
would have you believe that you can 
only install a Diablo or Xerox printer. 
which is not the case. 

The hardware manual and both of 
the software manuals are deficient in 
one significant area—the proper han- 
dling of problems. The user is left en- 
tirely at the mercy of a local dealer 
or Xerox representative. 


SUPPORT 

The main problem with the Xerox 
6060 is the cost of repair. A bad flop- 
py disk drive will cost over $900 to 
repair, according to one Xerox invoice 
that | saw. The labor cost $85. and 
$855 was charged for a standard 
54-inch drive. In another repair job. 
Xerox charged $5339 to replace a 
hard disk and the CPU board. 


BENCHMARKS 
Owing to its full 16-bit processor run- 
ning at 8 MHz, the Xerox 6060 is very 
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fast, and in some operations it is 
almost as fast as the IBM PC AT (see 
page 277 for details). The hard disk 
and disk controller, which have their 
own 8085 processor, are also faster 
than most of the competition's. Disk 
accesses from the hard disk seem to 
be significantly faster than those from 
an IBM PC XT or compatible. 

The most notable improvements in 
operation involve the tests that 
measure processing speed. The 
Calculations and the Sieve of 
Eratosthenes benchmarks ran on the 
6060 in nearly one-third the time that 
they ran on the IBM PC. 

Disk format and disk copy times are 
significantly slower than those for the 
IBM PC because Xerox has changed 
the disk format utility so that it auto- 
matically does a verification of the en- 
tire disk, whether it's desired or not. 


CONCLUSIONS 
Like the AT&T PC 6300. the Xerox 
6060 is a speedy machine. It runs 


well, operates with most IBM soft- 
ware, and is generally unobtrusive. 

You will have to decide if you like 
the Screenmate shell, the optical 
mouse, and the black-and-white 
screen. Note that you can never get 
away from Screenmate entirely, since 
many of the system utilities retain 
their menu-driven front ends. You may 
be forced to work your way through 
several layers of menus when all you 
really want to do is issue a simple 
command, such as to change the data 
rate on the serial port. It's just too bad 
that Xerox eliminated some of the 
standard system utilities from MS- 
DOS. 

Overall, | was pleased with the capa- 
bility and speed of the Xerox 6060. 
It takes the needs of the infrequent or 
unskilled user into account, and it 
serves this type of user better than 
nearly any other machine. The biggest 
question mark is service, and you 
should consider this before buying 
the system. Ш 


Program generation with power, 
sophistication, and especially 


———— e |, 
lat Forms _ ji 


MSDOS, [: 
PCDOS IBM PC, [ 
XT, AT compatibles. 


9۳ 


Form Editor: 
Al Techniques minimize keystrokes. 


Automatic multi-dimensional array 
recognition. 


Automatic field naming. 
Wordstar'^compatible editor. 
Diagonal cursor movement. 
Pop-Up Windows/Menus. 
Multi-File Clipboard. 

Crash recovery. 


Writes Programs in “С” 
Order Toll Free SER ~~... 
1-800-624-8711 ШЕШ —— — 


In SC call 9v 94 


1-803-278-3811 
UNIX is а trademark of ATAT Bell Laboratories. 
Wordster is a trademark of Місгорго ілі. Corp. 


Program Generator: 
Writes "C" Coda. 


Does noi generate reams of case 
statements like other similar 
products. 


Generated code is ultra-efficient. 


Supports all standard daia types 
and user-defined types. 


Custom code independence - Code 
ihat you add is isolated from other 
changes. 


Files feature B+ Tree index support. 


Partitioned screens support scrolling, 
flat, and cyclic forms, and Pop-Up 
menus. 


librar 
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Free Source Code Included! 


Generated programs use supplied 
routines and can use your 
favorite commercial libraries as well. 


Fitting solutions to digital problems... 


Scrolling 
Forms I! 


Library Packages: 

"C" source for all routines. 

6+ Tree Manager features: 
Optimized fan-out for each key 


type. 
Secondary key GETNEXT support. 
User-defined ordering for keys. 


Open File Cache places no limit on 
the number of files open at a time. 


Disk-Based Garbage Collector 
handles variable length records and 
multiple indexes per fila. 


Window/Menu manager is call- 
compatible with UNIX'^curses 
package. 


Generic list processor. 


Digifit Inc. 


105 Clearwater Rd. 
Belvedere, SC 29841 
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EVERYTHING SYMPHONY 
WAS SUPPOSED 
TO BE. 


AVAILABLE NOW 
ONLY $64.95 
WITH A 60-DAY 
MONEY BACK 
GUARANTEE 


In One Totally integrated Package: 
° Word Processing With Spel) Checker 
e Communications 
» Spreadsheet 
* Database 
e Graphs 


e Extremely easy to leam and use 
e Data is interchangeable with all modules and other products 
e Windows allow quick movement between tasks 


s Four background, one foreground mode. Can print on two 
printers or plotters and two communication devices (modem 
and main-frame direct connection) all at the same time. 


e Artificial Intelligence features reduce the number of 
keystrokes required to perform tasks 


e Upgradable software and data to UNIX and XENIX 


Colorful graphic 
represen timi 


What the experts say: 
"J can safely say that I have yet to come across a package 
which demonstrates such functionallty combined with such - r 

an innovative approach to the man-machine interface. ABLE 
are to be congratulated on producing a product which fh 
achieves а very high standard of excellence.” 

— Michael D. Bowe, DATA GENERAL 


"The best multi-purpose product I have evaluated. Muiti- of 
tasking works at, able to print, make an on-line 301 North Main Street 
connection and edit a document at the same time.” 

— Robert Lawrence, ITT INFORMATION SYSTEMS 
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Pueblo. Colorado 81005 USA 
Telephone 303-544-9600, Telex 650-2154286 


e Package contains: one plastic box, one illustrated reference 
manual, one program disk, one sample diskette, keycaps and 
user support plan 


e System Requirements: IBM PC or com- 
patibles, 512K, two 360K. diskette 
drives, color or mono display 
e Twenty-four hour 
Hotline Support 
(optional) 


10 get 


m в 


ABLE Int'l is a longtime, Innovative supplier 
software for micro and minicomputers, 
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What's missing from this picture? 
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While IBM" offers only one 80286- 
based personal computer, COMPAQ" 
offers three. And no matter which 
COMPAQ Personal Computer you 
choose, each gives you more. 


Three choices 

For example, the COMPAQ DESKPRO 
286' has speed, storage and perform- 
ance that meets or exceeds the IBM 
desktop. For users who need comput- 
ing to go, the COMPAQ PORTABLE 
286" is the most powerful portable on 
the market today. And the small- 
er, lighter, 80286-based COMPAQ 
PORTABLE II'" combines extraordi- 
nary power and value. Both portables 
are full-function. They all run at 8 
MHz. And all reflect the quality, com- 
patibility and expandability COMPAQ 
is famous for. 


More options 

When upgrading, there's room for up 
to four half-height internal storage de- 
vices in our desktop; only three in 
theirs. Our maximum 70 Megabytes of 
high-performance fixed disk storage 
beats their 60. Plus, both COMPAQ 
286 Computers offer an internal tape 
back-up, an option that IBM simply 
doesn't offer. 


It simply works better. 


рери ыз © 
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More standard features 

IBM does offer a way to connect their 
desktop computer to a monitor, printer 
or external modem —but only if you 
pay extra. COMPAQ builds in these ex- 
tras. Just as we build in shock isolation 
systems to protect data. We also build 
in high-resolution text and graphics so 
you need only one monitor, not two. 
What's more, true compatibility 
makes COMPAO Computers ideal for 
connecting to mainframes, minicom- 
puters or to networks. 


The picture is clear 
COMPAO refuses to compromise. 
That's why our user satisfaction is 
highest in the industry. That's why 
we're the world's second-leading 
brand of business personal computers. 
And why СОМРАО rose to FORTUNE 
500 status faster than any other com- 
pany in history. 

For a free brochure or the location of 
your nearest Authorized COMPAQ 
Computer Dealer, call 1-800-231-0900 
and ask for operator 22. In Canada call 
[416) 449-8741. 

IBM" is a registered trademark and {BM Personal 
Computer-AT™ is a trademark of International Business 


Machines Corporation. ©1986 COMPAQ Computer Corpo- 
ration, all rights reserved. 
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THE KACHE BOARD E- 
Intelligent host adapter in- FE 
terface for hard disk drive. [ 
COMPATIBILITY 


Apple 11+, lle and fle 
enhanced ms. Most 


SCSI hard disk drives. 


KEY FEATURES 
Cache Memory-replaces 
mechanical disk access 
with electronic data 
transfer. 

Z-B0 processor-Maintains 
256K of "most frequently 
accessed data" In real 
cache memory. Automatic 
save function minimizes 
data loss. 

DMA-Transfers data faster 
than RAM. Cuts booting 
time in half. 


SUPER CHARGE 
YOUR SIDER 

Specific testing with Sider 
hard drive resulted In not 
only substantially faster 
data accessing but also 
improved performance of 
the drive itself. 


ATTENTION APPLE II USERS: 
The Kache Board is an intelligent host 
adapter interface for hard disk drives. 


KACHE BOARD DEVELOPMENT 

It took over two years of research and 
development, and long hours of testing to 
make this product a reality. Ohio Kache 
Systems dared to go beyond RAM to bring 
hard disk users a new standard in 
performance — The Kache Board. 


SUPERIOR TO RAM 

[ts superior to RAM disk, thanks to the use 
of Cache Memory, Direct Memory Access 
(DMA), and an on-board microprocessor. 
When you combine these features with the 
performance of hard disk drives, you re 
looking at an overall 2596-5096 decrease in 
access time and the virtual memory environ- 
ment of a minicomputer such as the VAX. 


OKS, Kache Board and the ОКЗ logo are trademarks of Ohio 
Kache Systems, Inc. 


Apple із a registered trademark of Appie Computers. inc. 
е-и 
Machines, Inc. 


Sider ls a trademark of First Class Peripherals, Inc. 
МАХ is a trademark of Digital Equipment Corp. 


AVAILABLE SOON 
Available soon: Kache Boards for IBM and 
IBM compatible systems. 


KACHE BOARD PERFORMANCE 


DIRECT FROM DEVELOPER 

The Kache Board is available exclusively 
from Ohio Kache Systems on a direct mail 
basis only. For more information on the 
Kache Board write for our free brochure. Or 
call us toll free at: 


. 1-800-338-0050 


| Kache Board Performance We think you'll be as excited about 
RAM Performance A this new product as we аге! 
Eu A — M ^ 
E Apple Performance 2 С 4 
CONTINUOUSLY < 
INCREASING PERFORMANCE Y- VOS 
As more data files reside in Cache, [-————— — i0109 
the performance of the Kache Board = = Ohio Kache Systems Corp. 
continues to improve beyond that of 4166 Little York Road 
RAM disk. An increasing number of disk Dayton, Ohio 45414-2566 
513-890-3913 


Sy ee а ج‎ a pa Он as 
data transfer from "real" cache memory (see 
graph above). 


S Ohio Kache Systems is a developer of 
computer enhancement products. 
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THE C. ITOH TRIPRINTER 


The TriPrinter by C. Itoh is a 
hefty printer that produces 
pica, elite, condensed, italic, 
double-wide. double-high. 
bold, underlined, super- 
script, and subscript type- 
faces. It can also produce 
combinations of these type- 
faces (see the box on page 
284). The printer lets you pro- 
gram dozens of functions 
such as print quality, pitch. 
and lines per inch using 11 
membrane buttons on the flat 
front panel. You read the 
printers current status on a 
three-digit LED display. If any- 
thing goes wrong, you'll know 
immediately: the machine has 
several alarms. including one 
that signals overheating. 

All these features come 
with a considerable price tag: 
$1895. The TriPrinter is not 
for the casual user. 


SETTING UP 

Getting the TriPrinter out of 
the box and onto a sturdy stand is the 
hardest part of setting up; the unit is 
22 inches wide, 16% inches deep, and 
4/6 inches high. It weighs almost 39 
pounds. After setting up. you simply 
lift the lid and plug in the matching 
interface and font cartridges. 

The interface cartridge for the 
Model 20 TriPrinter (the IBM and 
Epson graphics-compatible version, 
which I reviewed) has the standard 
Centronics parallel interface. Serial in- 
terfaces come with the Model 10, 
which is for DEC computers, and the 
Model 40, designed for the Apple 
Macintosh. The Model 30. which 
emulates CIE and Printronix 300- and 
600-line-per-minute printers, uses 
both parallel and serial interfaces. The 
font cartridges for all models are in 
Courier. a clean and readable type- 


BY ROBERT D. SWEARENGIN 


A hefty printer that 


produces speedy drafts and 
high-quality graphics 


face. No other typefaces are available. 
The cartridge interface sets sell for 
$75, or $245 with the optional 16K- 
byte buffer. 

The TriPrinters ribbon cartridges 
snap in easily. The cartridges cost $35 
each. or $210 for six. This sounds ex- 
pensive, but the bidirectional nylon 
ribbons each provide 15 million im- 
pressions. 

The printer's built-in tractor feed is 
the best design I've encountered, al- 
though it makes paper a bit more dif- 
ficult to load. The rear-fed paper 
snaps into the bottom of the tractor 
feed, goes around the platen. and 
snaps again into the top. The double 
grip may be an example of over-engi- 
neering. but this printer will probably 
be feeding paper long after other 
printers have jammed or worn out. 


The mechanism works 
smoothly and can accom- 
modate paper up to 16 
inches wide. You can also 
feed paper from a slot on the 
bottom of the printer. In this 
case, the paper goes around 
the platen and attaches to 
only the top side of the trac- 
tor feed. 

The printer performs five 
self-diagnostic tests. One ini- 
tializes the EEPROM to 
factory-specified default 
values for all functions. An- 
other test prints a menu of 
current default values. A 
standard  sliding-character 
test, in which each line 
begins one character over 
from the line above it, in- 
cludes graphics. A single- 
character test repeats the let- 
ter or number you select, 
and a mixed-character test in- 
cludes all the type variations: 
bold, underline, italics, etc. 

The front panel is well de- 
signed but takes considerable time to 
get accustomed to because of its 
numerous programming options. 
Each button represents a function and 
a numeric value For example, the 
Reset (0) button returns the printer to 
its previous state. The Mode (1) but- 
ton readies the printer for function 
changes, and the Test (2) button ac- 
tivates the test mode. Additional but- 
tons change commonly used func- 
tions without requiring you to change 
the Mode (1) switch: Forms (3) 
changes form length, Font (4) changes 
draft and letter quality, CPI (5) 
changes pitch, LPI (6) changes lines 
per inch. TOF (7) controls top of form, 

(continued) 
Robert D. Swearengin (PO. Box 1743, North 
Adams, MA 01247) is a professor of English 
and journalism and a freelance author. 
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C. Itoh TriPrinter (Model 20) 


Type 
Dot-matrix impact printer 


Company 

CIE Terminals 
2505 McCabe Way 
Irvine, CA 92714 
(714) 660-1421 


Size 
22 by 1672 by 472 inches 
39 pounds 


Features 

Draft and letter-quality text 

IBM and Epson graphics-compatible 
Highest speed: 258 cps (BYTE 
benchmark) 

2K-byte buffer; additional 16K bytes 
optional 


МО Interfaces 
Parallel or serial 


Documentation 
90-page spiral-bound users manual 


Price 
$1895 


and LF (8) controls line feed. 

This process sounds complicated 
but is actually fairly simple. The 
printer EEPROM stores 49 fields, each 
representing a function with a menu 
of options. For example, field 34 is the 
print-direction function. Options on 
this field menu are number 1 for bi- 
directional (the factory default) and 
number 2 for unidirectional printing. 
To change from bidirectional to 
unidirectional printing, you simply 
punch the Mode (1) button and enter 
34. The LED always displays the 
default, which in this case is |. You 
then enter 2, and the display changes 
accordingly. The printer sends the 
change to the nonvolatile EEPROM, 
and unidirectional printing becomes 
the new default. This ability to change 
makes the printer extremely flexible: 
you can tailor any number of defaults 
for a specific application. The new set- 
tings you choose remain until you ini- 
tialize the EEPROM to return to the 
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REVIEW: C. ITOH TRIPRINTER 


PRINT SPEED (CHARACTERS/SEC) 


QUALITY MODE 


A comparison of the C. Itoh TriPrinter wilh 
the Epson 101500 printer (see the 
review in the December 1984 BYTE) and 
the ТІ Omni 800/Model 855 printer (see 
the review in the January 1985 BYTE). 
Each printer has a fast-draft mode and 


This is the C. 
letter quality. 


This is underlined. 


This is boldface. 
This is italics. 


DRAFT MODE 


кш C [ТОН TRIPRINTER 
ma EPSON LO-1500 
w Ti MODEL 855 


a slower high-quality mode, among 
others. The Print Speed benchmark in- 
volves printing 50 rows of 80 As each 
at a pitch of 10 characters per inch in 
draft and quality modes. The prices 
shown include a tractor-feed mechanism. 


Itoh TriPrinter, 


This is boidface italics. 


This is 


original factory defaults. 

All function changes from the con- 
trol panel go to the EEPROM. You can 
also change functions with control 
codes from your computer: these 
changes go only to the printers 8K 
bytes of RAM and remain in effect 
until you turn the power off. The 
printer reverts to EEPROM defaults at 
the next power-up. 


SPEED AND QUALITY 

The TriPrinter is fast. although its 
throughput was considerably less 
than the rated maximum instanta- 
neous speed of 350 cps (characters 
per second) in draft mode and 87.5 
cps in letter-quality mode. On the 
standard BYTE 4000-character bench- 
mark test, which involves printing 50 
lines of 80 As, the TriPrinter's through- 
put at IO pitch was 258 cps in draft 
mode and 66 cps in letter-quality 
mode. The speed was about the same 
on a 60-column one-page American 


Aouble-wide. 


This is double-high. 


English first-order random approxima- 
tion (see "The Art of Benchmarking 
Printers" by Sergio Mello-Grand, 
February 1984 BYTE). 

| found the overall printing quality 
to be good. The 9-wire print head can 
produce a 9- by 8-pin matrix in draft 
mode, a 17- by 16-pin matrix in letter- 
quality mode, and 144 by 144 dots 
per inch on graphics. Keeping in mind 
that such judgments are always some- 
what subjective, I'd rate the draft 
quality as standard. The letter quali- 
ty is quite acceptable but not as 
dense as daisy-wheel printing. | was 
pleased with the graphic reproduction 
of both large black designs and 
smaller intricate figures with fine lines. 


DOCUMENTATION А 

The TriPrinter's step-by-step installa- 
tion instructions are clear and easy to 
understand, and the users manual is 
packed with technical information. 
The chapters on operation and pro- 
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gramming are thorough and detailed. 

However, the manual is not written 
for novices, and more detailed ex- 
planations would have been helpful in 
several places. Also, the organization 
of the manual could be improved. For 
example, when you've finished install- 
ing the printer, you must flip over 
some 20 pages to find the infor- 
mation about the printer's self-diag- 
nostic tests. Furthermore, there's no 
index—a serious omission. 


PROBLEMS 

A sliding aluminum catch on the left 
side of the TriPrinter locks the cover 
open for loading paper and making 
other adjustments. The catch on my 
printer got stuck several times, pre- 
venting the cover from closing prop- 
erly and triggering the "cover open" 
alarm. І tried to do some gentle ad- 
justments with no success. Finally the 
catch fell off. I had no problem clos- 
ing the lid after this, but | had to prop 
it open to change the paper. The com- 
pany says it is aware of the problem 
and is replacing the catches with im- 
proved ones. 

The printers noise level is accept- 
able: it's rated at less than 58 deci- 
bels. However, the noise itself is some- 
what harsh. I'd recommend using an 
acoustic cover for operating the 
printer in quiet environments. 


CONCLUSIONS 

Aside from the defective catch on the 
cover, the TriPrinter is well con- 
structed. Once you spend the time to 
learn how to operate the control 
panel, you can easily exercise the 
printers many options. It's hard to 
think of any necessary features that 
aren't already built in. | liked the Tri- 
Printer and enjoyed using it. 

The price tag. however, raises a very 
serious question about the TriPrinter, 
particularly with its 9-wire print head. 
A number of printers with denser 
matrices sell for considerably less 
money, although the specified print- 
head life of one billion dots per wire 
should provide longtime, high-volume 
data-processing and graphics use, 
with the letter quality as an added 
bonus. If its features fit your needs, 
the TriPrinter is certainly worth com- 
paring with other high-end printers. Ш 


Inquiry 364 for End-Users. 
Inquiry 365 for DEALERS ONLY. 


Expand Your Computer's 
Capability... Instantly! _ 


Now You Can Send Data to as 
Many as Four Peripherals at » 
the Touch of a Button! 


Via West Data Switches do away with *. 
recabling forever. Simply connect between 

your computer and printers, modems, plotters, М 

terminals, networks, etc. and direct data to the = 


N 
P 
peripheral you want at the touch of a button! - 


Our switches fit ail types of computers and cable connectors. This 
includes code activated switches for keyboard control. Both serial and 
paralle! versions are available in 2, 3, and 4 port configurations. 

X Switches are also available. 


TSP-IBM :79 
[3 Port Switch) 


Over 22 switch types in stock for 
Apple, Macintosh, IBM PC/AT/34/36/ 


[3 Por] sns 28: WANG, and compatibles. We also 
57279 Û pon) Offer a full line of cables and connec- 
5105-70 tors. Custom orders are welcomed. 


All orders shipped freight collect. Add 54/ 
Unit for postpaid delivery: Checks, Visa or 

MasterCard accepted. Arizona qum 
add 7%. Dealer inquiries invited. 


534 North Stone Ave. 


VIA WEST, lac. Tucson, Arizona 85705 


"The interface Company" (602) 623-5716 


IBM and ІВМ P'C'AT-intemabonal Business Machines Corp. Macintosh and Apple-Apple 
Computer, Inc. Wang Wang Laboratories, Inc. 


Peripherals 


A 


SuperKlone 


MIRROR" provides: 
Crosstalk XVI 
compatibility 
Background communi- 
cations 
Built-in text editor 
Automatic logon script 
generation 
Transaction log 

AND MUCH MORE 


те Age of kaneka Has Armed 


MIRROR 


Snippingihandling . 

(СОО orders add $3.00) 
initemaotional singing hanah | 
Florida resident ust С 59 te 
em |co To Order Call Site Ucensing Амо ә 
60-Day Money-back Guarantee 

Not Copy Pratected 
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CAD and Mouse... 


~. adit Manager Mouse." 


vestit The serious mouse for the serious 
graphics and CAD user. Remember 

№ , —all mice are not created equal— 
T" Torrington's Manager Mouse is the only 
mouse that can answer yes to all these questions: 


E Can it sustain extended use without E Does it have a unique, patented 


maintenance? independent suspension 
Ш Can it operate on a variety of desktop system for trouble-free 
surfaces at any angle? performance? 
E |s it conveniently portable with no external. Ш Сап it be used with Lotus 1-2-3?" 
power supply, no special pads? A mouse by any other name? 
You can't be serious. 


Manager Mouse can be used with these CAD programs: 

AutoCAD" CadPian™ drafix 1" EE Designer™ Procad™ smARTWORK™ 
CADKEY™ CADVANCE™  EasyCAD" Generic CADD" RoboCAD-PC™ VERSACAD”™ 
And these popular graphics programs: 

Freelance" ЕпегСгарһісѕ'* Harvard Presentation Graphics™* DO-IT" EGA PAINT" 
Telepaint" Dr HALO" ClickArt Personal Publisher" IPRINT™ 

Call 1-800-982-0030 for the Manager Mouse dealer near you. 

*Specify Manager Mouse with KeyFree. '" 


Mouse and KeyFree are registered trademarks of The Torrington Company, 
AutoCad of redii Inc; CADKEY of Micro Control Systems ety CadPian and 


OF Calcomp; ClickArt Personal Publisher ol T/Maker Company, DO-IT o! 
ey hep ots of Media Cybemetics, Inc. ; dral 1 of Foresight Resources TORRINGTON 
ol RIX Soff , Inc ; EnerGraptics of Enertonics Research, Inc . Freelance of Graphic 3 
Communications Inc : IPRINT of Indigo 8 Sofware Lid, Lid. Lotus 1-2:3 Lotus Development Part of worldwide Ingersoll-Hand 
ы Inc суну 
Publishing Corp.: Procad of Procad Systems, Ine: ; БОСА РС Systems ime Corpor 
ation; PWORK ol Мамек ek Corporabon; MER LCS Tepe cha: 
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[HE TURNER HALL CARD 


The IBM PC and many com- 
patibles were designed when 
256K bytes was considered 
an ample amount of mem- 
ory. Adding more memory to 
these machines requires in- 
stalling an expansion card. 
Most expansion cards are 
already loaded with optional 
parallel and serial ports. 
However, the typical IBM PC 
user already has a parallel 
and a serial port. Adding a 
typical multifunction card 
could be expensive overkill. 

One solution to this prob- 
lem is the Turner Hall Card, 
which expands the IBM PC's 
memory by 256K bytes with- 
out adding any unwanted 
extras. The card also includes 
a clockicalendar and soft- 
ware to let you use the extra 
memory for print spooling or 
as a RAM disk. 


INSTALLATION 
To keep the price down. 
Turner Hall has kept the circuitry on 
this card simple. This makes installa- 
tion relatively easy for most users. If 
you have a 256K-byte IBM PC XT, the 
Turner Hall Card is the simplest ex- 
pansion card you could possibly in- 
stall. All you have to do is remove the 
PC XT's cover, fit the Turner Hall Card 
into the short expansion slot, and put 
the cover back on. Your PC XT will 
now have 512K bytes of memory, a 
clock, plenty of room for expansion, 
and you won't have had to change any 
switch settings or move any jumpers. 
The only mistake you could make 
during installation is to put the card 
in its expansion slot backward. This 
is possible because the card is so 
short and doesn't have a backplane 
connector. The owner's manual cau- 
tions against this potential problem. 


BY JONATHAN ANGEL 


Simple-to-install and 


inexpensive memory expansion for 
IBM PCs and compatibles 


TTT TTT TT TT 


If your computer is not an IBM PC 
XT you will. at the very least. have to 
alter DIP switches on the mother- 
board to let your computer know 
about the new memory you have in- 
stalled. This is no more than you 
would have to do with any other card. 

However, some aspects of the 
Turner Hall Card make installation 
complicated if your IBM PC is not 
fitted with 256K bytes of memory. 
Most memory-expansion boards have 
a bank of DIP switches that let you 
select a variety of load addresses; the 
Turner Hall Card has only a jumper 
that sets its load address at either 
256K or 512K bytes. 

Thus. if your IBM PC does not 
already have 256K bytes of memory. 
you must add either chips or another 
expansion card to bring the machine's 


memory up to the first ad- 
dress. If your IBM PC already 
has 512K bytes of memory. 
adding the Turner Hall Card 
will bring the memory up 
only to the DOS limit of 640K 
bytes. 

For machines that already 
have memory between 2 56K 
and 512K bytes, there are 
three options. First, you can 
disable some of your existing 
memory to bring it down to 
256K bytes. Second, you can 
add RAM with another ex- 
pansion card to bring it up to 
512K bytes and then install 
the Turner Hall Card. You 
would then have 768K bytes 
of RAM. of which only 640K 
bytes could ordinarily be 
used, Third, you can add the 
Turner Hall Card memory be- 
tween 256K and 512K bytes 
and set switches, if available. 
on your other expansion 
card to make sure its mem- 
ory address starts at above 
512K bytes. 

Turner Hall's documentation takes 
you through all these steps with good 
tables and illustrations. It also shows 
you how to disable the clock on the 
card if your IBM PC already has one. 


SOFTWARE 

The Turner Hall Card comes with soft- 
ware for activating the clock, which is 
a device driver (CLOCK.SYS). You do 
not have to slow booting by clutter- 
ing your AUTOEXEC.BAT file with an- 
other program name. You can simply 
add the line 


DEVICE = CLOCK.SYS 

(continued) 
Jonathan Angel (678 Tennyson Ave., Palo 
Alto, CA 94301) is a freelance writer and 
columnist. 
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Turner Hall Card 


Company 

Turner Hall Publishing 
10201 Torre Ave. 
Cupertino, CA 95014 
(408) 253-9607 


Computer 

IBM PC, XT, AT, or compatible with at 
least 256K bytes of RAM and one vacant 
expansion slot 


Features 

256K-byte memory expansion, clock/ 
calendar, and software for print spooling 
and RAM disk 


Documentation 

28-page owners manual with 
documentation for RAM disk and print 
spooler 


Price 
$9995 


REVIEW: TURNER HALL CARD 
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to your CONFIG.SYS file, and the on- 
board clock will be automatically ac- 
tivated when you turn your computer 
on. Furthermore, the clock can be per- 
manently reset simply by using the 
date and time functions in DOS; many 
competing boards require their own 
software to do this. 

The RAM disk and print spooler 
programs (RAMDISK.SYS and 
SPOOL.COM) do not come with the 
board. Instead, Turner Hall sends 
them to you after you register your 
purchase. The documentation for 
these programs comes as a disk file 
that you must print. 

RAMDISK.SYS gives you a RAM 
disk that is variable in size from 64K 
to 360K bytes but limited to holding 
a maximum of 32 files. SPOOLCOM 
gives you a print spooler that can be 
as small as IK or as large as 64K 
bytes. Unlike some spoolers, you can 
vary its size or delete it ffom memory 
without rerunning the program. You 
can also pause it to change paper. I 


Effortlessly. 


found that it worked with SideKick 
and SmartKey II without conflict. 


CONCLUSIONS 
The Turner Hall Card is reasonably 
priced and supported by superior 
documentation and software. The 
workmanship is good, but the 256K- 
byte RAM chips are soldered in place. 
However, Turner Hall will give you a 
new card if anything fails during your 
first year of ownership. 

The only major flaw is that the 
card's starting memory addresses are 
set only at 256K or 512K bytes. This 
is too limiting: other expansion cards 
offer much more flexibility. 

| would recommend the Turner Hal! 
Card particularly to computer users 
who don't want to study manuals and 
flip switches. For users of 256K-byte 
IBM PCs, ХТ5, АТ, and compatibles, 
it is a simple and economical way to 
upgrade memory. The card would 
also be useful in any machine that 
lacks full-length expansion slots. Ш 
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That's how easy it is to implement on the Apple Macintosh the enormous volume of applications 
written in dBase III for the IBM PC. Using dMac III, you can develop applications on the 


Macintosh and transfer them to the PC where they can be implemented under dBase III. 
With dMac III, the IBM PC and the Apple Macintosh work as a smooth running, tireless team. 


@ dM His nearly limitless range of poicer includes: e Мис HL is immediately available at û suggested retail price of $495.00 


* Up te 2,000 proveilures per procedure file 
* Up to 2,000 memory variables 

* Up to 2.000 fields per recon 

* Up to 253 bytes per ТАЧИ 


© Le dBase H1 dM HE features à рон ш programming language that offers 


For your authorized dMac Ш dealer contact: 


FORMAT SOFTWARE. INC. 
11770 Bernardo Plaza Ct. Suite 217 


Macintosh users the ubility to create professional business applets 
e dM HI shares dani with other major Macintosh хојарағе packinges... in both 


directions 
® To run dAta ii уон need: 


* Apple Macintosh or Macintosh plis with 512 KB КАМ 
"two disc drives or one disk drive amd a hard disk 


dMac III makes the exchange smoothly and in stride. 


san Diego, CA 92128 
(619) 487-6946 
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The ‘Toshiba T3100. 


Toshiba technology improves on AT “Big” system expansion options. 
functionality: The T3100 gives you the Like any full-function desktop system, 
power of an ІВМ® PC-AT™ in a lean, the T3100 grows with your computing 
15-pound computer that looks superb оп needs. Toshiba offers a full line of internal 
your desk, and slips into a drawer when 
you don't need it. Take it home, take it E 
to a meeting, take it around the world — = 
wherever your work takes you. = 


DOLLARS - 


Don't let its size fool you. : Ss on ENSE 
The T3100 is less than a third the size ibo 
of the Compaq™ Portable II, yet every =| 
bit as powerful. It uses the same 80286 
microprocessor as the AT, and is fully 
IBM-compatible, so you can share data 
with the other desktop computers in 
your office. The T3100's 10MB internal 
hard disk gives you ample storage for 


EM Lir em LENG 
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Try tucking this into ad | ‘pe uan = кэш 

ke quare! Inti KR (ui sophisticated applications. A dual-voltage ^ Software everywhere: The T3100 runs 

had to be tied to your desk in a power supply lets you plug in and go to the most popular applications written for the 

tangle of cables and hardware to work just about anywhere in the world. IBM PC/XT and AT. 

get AT power. Toshibas T3100, And Toshiba built in an advanced gas 

on the other hand, puts AT perfor- la : Ба and external options, including an expan- 
plasma screen, to give you the clarity 

mance anywhere you want. and brightness of a CRT display — sion chassis with 5 IBM-compatible slots, 
without the balk рау and an internal 300/1200 bps Hayes®- 

compatible modem. 


The next generation of computing 
is here. And it sure would look 
great on your desk. Or away from it. 
Desktop computing will never be 
quite the same again, thanks to Toshiba's 
advanced CMOS and proprietary gate 
array LSI technology. The T3100 is 
backed by our reputation for high quality 
electronics, and by our 110-year com- 


IM PCAT compte mitment to technological excellence. 

. 80286 - running at ЗМНЕ „ ы desktop AT power is 
or 4 N eaded. 
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• MS-DOS 2.11 operating system is less than a third the size of the Compaq 1- 800-457- aid 
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. IBN сох Graphics Adapter (ССА) More memory for Toshiba dealer. 


« 80 x 25 character display more applications. 

* 640 х 400 bit-mapped The T31005 full 640KB RAM lets 
graphics display — you work with the most popular IBM 

е AU раа and external PC/XT™ and AT software: Integrated 

3 ing case, MS-DOS ™ financial and analysis programs, large 
BASIC included spreadsheets, lengthy documents, elec- 

* Full-sized 81-Кеу keyboard | tronic filing and more. A built-in 720KB "n 
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TOSHIBA AMERICA, INC.. Information Systems Division 
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Face it. Everybody needs somebody some- 
time. And even the best PC occasionally 
needs help with faulty power. 

So give your hard disc or critical-use 
system LINE 2° power conditioning. And 
eliminate those nagging problems that your 
PC can't prevent. Like voltage sags and 
surges. Brownouts. Spikes. 

LINE 2 Power Conditioners are designed 
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A FRIEND INDEED. 
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specifically with your PC in mind. High 
inrush currents don't affect them. Neither 
do power problems. And they're amazingly 
economical. 

A LINE 2 Power Conditioner can be 
your PC's best friend. And a friend in 
need is a friend indeed. Call us today at 
(619) 279-0831, or contact your local 
Square D distributor. 
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Ф REVIEW 


TURBO PROLOG 


In March, Borland Interna- 
tional entered the arena of 
artificial intelligence lan- 
guages by launching its 
Turbo Prolog compiler. This 
review looks at version 1.0. 


ENVIRONMENT 

Turbo Prolog provides an excellent in- 
teractive environment in five windows. 
The top window is a one-line hori- 
zontal main menu that offers options 
that let you edit, compile, and run a 
program; set up the compile options: 
perform file-related operations; alter 
the window setups; and quit. 

A message window informs you of 
current activities. These include mes- 
sages related to file 10 and compila- 
tion progress. The dialog window is 
active when you run a program. It ac- 
cepts input from the user and displays 
results. The trace window is active 
only when a program (or portions of 
it} turns on the trace option. This win- 
dow lets you follow the Prolog pro- 
gram in execution step by step. Turbo 
Prolog does not make a more ad- 
vanced debugger available. 

You can adjust the color, size. and 
location of the windows and save the 
updated configuration in a special file 
for a permanent setup. 

The built-in Turbo Prolog editor is 
very similar to that of Turbo Pascal or 
WordStar in nondocument edit mode. 
Turbo Prolog also provides a pop-up 
auxiliary edit window that lets you 
view or edit another Turbo Prolog 
source file. You can make nested calls 
to the auxiliary edit window, and the 
environment correctly recalls previous 
files once you have finished editing 
the current file. 


COMPILER 

The Turbo Prolog compiler lets you 
compile and run programs in memory 
or create external program files. Com- 


BY NAMIR CLEMENT SHAMMAS 


An easy-lo-use 


nonstandard implementation 
of Prolog for the IBM PC 


pilation in memory is very fast and at- 
tempts to approach the immediate in- 
teraction of a Prolog interpreter. 

If the compiler detects an error, 
Turbo Prolog activates the editor win- 
dow, points out the location of the of- 
fending syntax, and displays an ac- 
companying compiler message that is 
highlighted at the bottom of the win- 
dow. One problem with this is that the 
error message is truncated if it is 
longer than the width of the editor 
window (although you can adjust the 
size of the window, as mentioned 
above). The Turbo Prolog manual lists 
the error messages but offers no ad- 
ditional explanation or remedies, and 
some of the compiler error messages 
are unclear. 

When you create compiled program 
files, Turbo Prolog offers two alter- 
natives. If the program you are com- 
piling is relatively small, you can 
create an EXE file (executable at the 
DOS prompt) from within Turbo Pro- 
log. This makes the compiler create 
an object file and then call for the 
Microsoft linker, LINK.EXE, to pro- 
duce the EXE file. Following the link- 
ing phase, you are prompted to either 
run the new Prolog program or go 
back to the Turbo Prolog environ- 
ment. I found that it is best to go back 
to Turbo Prolog, exit from it. and then 
run the compiled program. | discov- 
ered that attempting to run programs 
using extensive recursion while hav- 
ing Turbo Prolog resident in memory 
invariably resulted in an "insufficient 
memory" run-time error. For large 
programs, you should select the op- 


tion to create object files, exit 
from Turbo Prolog, and 
resume linking under DOS. 

The Turbo Prolog compiler 
has 10 directives to fine-tune 
its operation. Among these 
‘directives are ones that allow 
you to set the size of the in- 
ternal code array, include source code 
from another text file display an 
analysis of your program as it is be- 
ing compiled, suppress the Control- 
Break or Сопіто!-С options for pro- 
gram interruption, suppress compiler 
warnings, set up a modular software 
project, and trace the program flow. 

Turbo Prolog programs can inter- 
face with programs compiled in 
Pascal, C, FORTRAN. and assembly 
language. This allows you to write 
routines more efficiently in any of the 
above languages and then call them 
from a Turbo Prolog program. 


LANGUAGE 

The syntax of Turbo Prolog differs 
significantly from that of standard Pro- 
log. Being a Pascal/Modula-2 pro- 
grammer, my initial reaction was one 
of delight. Turbo Prolog is more struc- 
tured and enforces data type check- 
ing. which makes the source listings 
much more readable that those of 
standard Prolog. 

A Turbo Prolog program is divided 
into declaration sections, some of 
which are optional. The first program 
declaration section is the domains, 
where local user-defined types and 
lists are declared. The global domains 
section makes data types accessible 
by other program modules. The pred- 
icates section defines local predicate 
names and the number and type of 
arguments for each predicate. 

(continued) 
Namir Clement Shammas (4814 Mill Park 
Court, Glen Allen, VA 23060) is a freelance 
writer and programmer. 
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Turbo Prolog 


Type 
Programming language 


Company 

Borland International lnc. 
4585 Scotis Valley Dr. 
Scatts Valley, CA 95066 
(408) 438-8400 


Format 
Two 5'A-inch disks; MS-/PC-DOS format 


Computer 
IBM PC, two disk drives, 384K bytes of 
memory, and PC-DOS version 2.0 or later 


Documentation 
225-page users manual 


Price 
$9995 


The global predicates section de- 
clares predicates accessible by other 
program modules. The optional goal 
section allows you to specify a con- 
sistent goal. If you want to try a vari- 
ety of goals one at a time, this sec- 
tion is omitted and you are prompted 
for a goal at run time. Programs com- 
piled into files must have a goal sec- 
tion. The database section specifies 
the predicates to which facts are 
added during run time. 

The clauses section is the last pro- 
gram declaration section and contains 
all the facts and rules. All the clauses 
in this section must be consistent with 
the declaration in the predicates sec- 
tion. Turbo Prolog does not allow you 
to define predicates that have the 
same names as built-in predicates, 
even if the numbers and types of 
arguments are different, 

Turbo Prolog supports the following 
basic data types: characters, integers, 
real numbers, strings, symbols (also 
known in Prolog as atoms), and files. 
Symbols and strings can be used in- 
terchangeably, but internally they are 
handled differently. There are two ad- 
ditional special types: regdom, which 
is used with BlOS-related predicates 
to access the 8088 microprocessor 
registers, and dbasedom, which is 
used in conjunction with the limited 
dynamic database. 
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Turbo Prolog provides predicates 
for data type conversion and simple 
string manipulation. Standard Prolog 
uses symbols or instantiated variables 
for I/O redirection, making it more 
flexible than Turbo Prolog. Turbo Pro- 
log supports the list structures, which 
are declared by using the syntax 
list name = data type * 


BUILT-IN PREDICATES 

Turbo Prolog contains a wealth of 
built-in predicates, many of which 
come from Turbo Pascal. These pred- 
icates perform math operations, read- 
ing, writing. screen handling, string 
handling, and type conversion. There 
are also file system, system-level, and 
language predicates. 

Turbo Prolog supports the absolute 
value. square root. random-number 
generator. logarithmic. and trigono- 
metric functions. It provides the MOD 
and DIV operators, as well as bit ma- 
nipulation predicates to perform 
AND, OR, NOT, XOR, and shifting 
(left and right) operations. 

The reading predicates allow the in- 
put of different data types, something 
not needed in standard Prolog. The 
write predicate is “overloaded,” allow- 
ing the output of multiple arguments 
of different types and a formatted 
output. Redirecting I/O is achieved by 
using the readdevice and writedevice 
predicates. 

The file system predicates enable a 
program to open a file for reading, 
writing, and adding data. Sequential 
and random access files are also sup- 
ported. The file position pointer in 
random access files can be taken in 
reference to the beginning or the end 
of a file. 

Turbo Prolog's screen- and window- 
handling predicates for text and high- 
resolution graphics allow you to con- 
trol the screen cursor and create, 
remove, select, and clear windows. 
High-resolution graphics come with 
basic plotting and line-drawing pred- 
icates as well as turtle graphics com- 
mands. 

Since Turbo Prolog is a data-typed 
implementation, a number of predi- 
cates are provided for type conver- 
sion. These predicates perform con- 
versions between characters, strings, 
integers, real numbers, and uppercase 


and lowercase characters. 

The implementers of Turbo Prolog 
paid attention to low-level access. The 
predicates included in this category 
allow a variety of tasks, such as set- 
ting and reading the system time and 
date, calling the IBM PC BIOS, invok- 
ing the Turbo Prolog editor, executing 
a DOS command from within a Turbo 
Prolog program. performing port 1/0, 
and POKEing and PEEKing bytes or 
words in the memory. 


DYNAMIC DATABASE 

Artificial intelligence languages, appli- 
cations, and expert systems rely 
heavily on databases to store and 
retrieve accumulated information. 
Standard Prolog is characterized by its 
ability to incorporate a wide variety 
of user input (clauses, rules, and facts) 
into its database at run time. The ab- 
sence of strict type checking and 
predicate checking in standard Prolog 
implementations offers superior flex- 
ibility over Turbo Prolog in this regard. 

Turbo Prolog's attempt to offer such 
a dynamic database is hampered by 
both data type and predicate check- 
ing. The Turbo Prolog predicates that 
are involved in the dynamic database 
must be specified in the database 
section before program run time. This 
severely limits the flexibility that Pro- 
log was meant to offer. The imple- 
mentation deviates from the spirit of 
Prolog by its lack of a genuine data- 
base. Moreover, Turbo Prolog has no 
garbage collection routine to reclaim 
memory left vacant by retracted, or 
deleted. facts. 

Turbo Prolog does not implement a 
number of standard Prolog predi- 
cates. These omissions are important 
because they have done away with 
some powerful Prolog features, For 
example. list equality test has been 
rendered very limited by Turbo Pro- 
log, and complex data (such as mixed 
integers) is more difficult, and some- 
times impossible, to define. 


MODULAR PROGRAMMING 

Turbo Prolog allows you to build 
modular programs. For these pro- 
grams you need to use the compiler's 
project directive and include to in- 
clude a file containing the global do- 
mains and predicates. You create a 
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Table 1: Benchmark tests for Turbo Prolog. Tests reflect the speed of Turbo Prolog in compiling programs and the run-time 
speed of the compiled programs. Turbo Prolog seems to assign a good stack size to allow deeply nested recursion. Floating-point 
operations and mathematical functions use the 8087 chip. 


Source File EXE File Memory Compile Compile and Link Run Time 

Test (bytes) (seconds) (minutes:seconds) (minutes:seconds) 
List Reversal 844 46,637 2 1:22 0:11 
Floating Point 610 46,478 2 1:23 0:42 
Sieve 955 46,541 3 1:22 0:03 
Math Functions 1469 49,321 4 1:23 sat 0:06 
in 0:16 
| exp 0:28 
| аап 0:19 
sn 0:18 
Factorial 634 46,313 2 1:20 0:24 
Tower of Hanoi 598 46,229 2 1:21 Height 5 0:03 
7 0:16 
10 214 
Disk Write 585 46,184 2 1:21 0:54 
| Disk Read 448 47915 2 1:23 0:29 


librarian file for each modular pro- 
gram project. This is a simple text file 
that lists all the names of the modules 
involved. The compiler generates a 
file containing the symbols table for 
each module involved. 


BENCHMARKS 

| carried out a number of benchmarks 
on Turbo Prolog using an IBM PC XT 
with 512K bytes of memory, an 8087 
math coprocessor chip and a 20- 
megabyte hard disk drive running PC- 
DOS 3.1. 

The List Reversal test reverses a list 
of 50 integers 30 times. The Floating 
Point test, which is similar to the stan- 
dard BYTE benchmark, repeats a 
series of four basic operations 5000 
times. The Sieve test extracts the 
prime numbers from the range of 
numbers from | to 100. The process 
is repeated 10 times. The Math Func- 
tions test clocks the speed of the 
square root, natural logarithm, ex- 
ponential, arctangent, and sine func- 
tions. Each function is evaluated 1000 
times using a fixed argument. The 
Factorial test evaluates the factorial of 
ten 1000 times. This tests the speed 
of a simple type of recursion. The 
Tower of Hanoi program tests recur- 
sion and the speed of screen output. 
The program accepts a variable tower 
height. 

The Disk Write test is the Prolog ver- 
sion of the standard BYTE test. It 


writes 512 blocks of 128 characters to 
a text file on an empty disk. The Disk 
Read test is the Prolog version of the 
standard BYTE test. It reads 512 
blocks of 128 characters from a text 
file stored on a floppy disk that con- 
tains no other files. 

Table | shows the results of the 
benchmark tests. The Floating Point 
and Math Functions tests, by virtue of 
their speed, seem to automatically 
use the 8087 coprocessor, although 
the Turbo Prolog manual does not 
mention 8087 chip support. (The 
manual also incorrectly lists the arc- 
tangent function as arctan instead of 
atan.) 

Turbo Prolog programs running as 
compiled EXE files seem to have ac- 
cess to a larger recursion stack than 
programs running within the Turbo 
Prolog environment. Turbo Prolog 
programs enjoy fast execution speed 
and larger stack size (relative to other 
Prolog interpreters), which permits 
deeper recursion levels. 


CONCLUSION 
Turbo Prolog is an implementation 
with many good features: a very good 
interactive environment, a fast com- 
piler and compiled programs, support 
for screen and window management, 
high-resolution graphics, low-level ac- 
cess, and mathematical functions. 
However, Turbo Prolog has a Turbo 
Pascal flavor in its compiler and strong 


data typing that create an identity 
problem for the language. Turbo Pro- 
log's lack of a genuine dynamic and 
flexible database is its main weak 
point. Strict data type checking 
weakens Turbo Prolog's ability to per- 
form more advanced symbolic pro- 
cessing. The lack of many important 
Prolog predicates deprives you of en- 
joying the unique features of standard 
Prolog language. Some programs 
written in the standard language syn- 
tax must be "hacked" before running 
with Turbo Prolog, while others may 
prove to be unportable. 

Borland International claims that 
Turbo Prolog is a large superset of the 
W. F. Clocksin and C. S. Mellish defini- 
tion of the language (Programming in 
Prolog. 2nd edition, Springer-Verlag. 
1984). A glance through the language 
reference book disproves this claim. 
Turbo Prolog has enough changes 
from standard Prolog to earn it the 
name of "Turbo Paslog." As such, | do 
not recommend it if you are seriously 
considering becoming a Prolog pro- 
grammer. 

Editors mote: The programs used in the 
benchmark tests of Turbo Prolog are available 
for downloading from BY TEnet Listings (see 
the insert card following page 368). To run 
them you will need an IBM PC with 384K 
bytes of memory, PC-DOS 2.0 or later, and 
Turbo Prolog. The programs fave been 
grouped together in a single file called 
TBPROLOGTST. 8i 
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Here are some of the reasons why 


Full EGA and CGA support. Princeton EGA monitors 
bring you 64 brilliant colors and bright sharp images in 
enhanced graphics mode, with 640 x 350 resolution. 
Your EGA software never looked better. Plus our HX-12E 
and HX-9E automatically switch from EGA to CGA mode, 
when needed. 


Compatibility. Princeton monitors are 100% compatible 
with leading personal computers like IBM*, Compaq$, and 
more. No matter what system you have, there's a Princeton 
monitor that's right for you. 


Qu Де A .28mm dot pitch (the finest dot pitch of 
all leading EGA displays), bright colors, and sharp 
resolution give Princeton monitors a quality image that 
cannot be beat. 


Easy Viewing and goo Design. Princeton 
monitors are designed for easy use, too. You get easy 
viewing with the HX-12E's black matrix tube and etched 


nonglare screen. The lines are crisp, the characters sharp, 
and the colors even, so you're more productive. Controls 
are located on the front, where you can reach them. 


Reliability. Princeton monitors are designed and 
manufactured to meet your most demanding needs. Only 
the finest components are used. The result: dependable 
performance day in and day out. 


Value. No other monitor gives you more for the money than 
Princeton. Compare for yourself. Feature for feature there's 
not a better value around. 


Avallability. Princeton monitors are as easy to get your 
hands on as they are easy to use. You can find them at 
computer stores around the world. 


Reputation. More and more, people are making Princeton 
Graphic Systems their number one choice in personal 
computer displays. Because people know Princeton delivers 
the ultimate in compatibility, reliability, and performance. 


ІВМ is a trademark of International Business Machine, inc. Compaq is а trademark of Compaq Computer Corp. 
Wail Street Journal is a registered trademark of Dow Jones, Inc. 
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For the no-compromise enhanced graphics monitors, look for the Princeton Graphic 
Systems name. Princeton delivers everything you need In a quality EGA display, from 


crisp, clear, full EGA support to rugged re 


choose the best. 
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HX-9E. The first IBM compatible 9" high reso- 
lution color monitor to support EGA. Has à 
.28mm dot pitch black matrix tube and etched 
nonglare screen for sharp, crisp displays and 
features a built-in tilt/swivel stand and 
green/amber switch. 


Шу. When you choose Princeton you 


НХ-12Е. The first IBM compatible high 
resolution color monitor to support EGA with a 
.28mm dot pitch. The HX-12E builds on the 
award winning features of the HX-12 and 
features 640 x 350 resolution for sharp, crisp 
text and colorful graphics. 


PRINCEION 


GAAPHIC SYSTEMS 


AN INTELLIGENT BYOTENMA COMPANY 


601 Ewing Street, Bldg A Princeton, NJ 08540, Telex: 821402 PGSPAIN, (609) 683-1660, (600) 221-1490, Ext, 804 
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DVANCED MS-DOS". If you're a seasoned ; 
assembly-language or C programmer, 
familiar with Intel's 8086/8088/80286 2 А 
microprocessors, you want detailed information on 
MS-DOS" that speaks to your level of experience. : 
Here, from Microsoft Press and Ray Duncan, is the kind of . 
high-level, advanced information you need to write robust, d 
high-performance MS-DOS" applications. Now you can explore . 
each of the MS-DOS" functions and special features in detail, com- 
paring and contrasting the various versions along the way. Scores ` 
of detailed programming examples — isolated code fragments and 4 
complete utility programs — illustrate each feature. And а wealth 
of reference information on all the functions and interrupts, error 
codes, IBM ROM-BIOS, and the Lotus/ Intel/ 
Microsoft Expanded Memory Manager awaits 
you. ADVANCED MS-DOS" — let your | 
experience shine. $22.95. Available wherever | 
books and software are sold. Microsoft Press, 
16011 NE 36th Way, Box 97017, Red 
Washington 98073-9717 


SOFT WARS 


j 
^ 


j AM: E 
a 3 E 


REVIEW 


SOFTWARE CAROUSEL 


Software Carousel, by Soft- 
Logic Solutions, is a virtual 
memory manager that allows 
you to have up to 10 applica- 
tions loaded and available 
for use. Only one program at 
a time can actually run, how- 
ever. Unlike multitasking en- 
vironments such as Quarterdeck's 
Desqview, Software Carousel pro- 
grams that are not on-screen are in a 
state of suspended animation. For in- 
stance, you can start recalculating a 
large spreadsheet, switch to another 
program. and then return to find the 
recalculation continuing from the 
point where you left it. Nothing hap- 
pens to your spreadsheet while you 
are away from it. 


USE OF MEMORY 
Unlike many multitasking systems, 
Software Carousel allows each pro- 
gram, when it is running, to use all the 
available memory in your system. 
Thus, you could load your spread- 
sheet program six times to work on 
six different worksheets requiring 
512K bytes of memory (assuming you 
have sufficient memory to store inac- 
tive partitions) and still be able to load 
and use four more programs with 
equal memory requirements. Soft- 
ware Carousel does this by setting up 
to 10 virtual compartments, called 
partitions, in memory to be used by 
the applications. This functionally 
turns your computer into 10 com- 
puters. Each time you switch between 
applications, it's like turning to an- 
other machine that is already running 
that application. There is no connec- 
tion between the partitions, however. 
You cannot, for example, move data 
from one program to another as you 
can with systems like Microsoft 
Windows. 

The active partition is loaded into 
what SoftLogic Solutions calls lower 
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A virtual memory manager 
that allows you to shift between 


programs instantly 


memory. This is the main RAM ad- 
dressed by DOS, which can be up to 
640K bytes. Several smaller partitions 
can coexist in lower memory, making 
switching between them faster. Larger 
partitions need to be swapped in and 
out of lower memory from some 
other storage area. 

Software Carousel can utilize any 
available main storage memory for 
holding inactive partitions. On any 
machine you can access up to 640K 
bytes of RAM, the normal DOS limit. 
With an IBM PC AT compatible, you 
can have Software Carousel use up to 
16 megabytes of extended memory 
to hold inactive partitions. With an 
IBM PC XT compatible, you can have 
the software use up to 8 megabytes 
of expanded memory using the Lotus/ 
Intel/Microsoft (LIM) standard. Any 
machine can use up to 6.4 megabytes 
of available hard disk space to hold 
inactive partitions. 

You can determine how much mem- 
ory, up to the limit of available RAM. 
each application will have access to. 
You wouldn't want to assign 512K 
bytes of memory to a BASIC partition, 
for example. since anything above 
64K bytes would never be used. How- 
ever, you may want to have 512K 
bytes of memory assigned to a parti- 
tion to run a program like Lotus 1-2-3. 
Other programs may have different 
memory requirements. In general, it 
is best to use as little memory as 
possible for any given application. 
This will improve Software Carousel's 
overall performance. 

The users manual might lead you 


to believe that you can set up 
a partition to hold 640K 
bytes of memory. However, it 
will actually be less. DOS 
itself usually takes up be- 
tween 25K and 35K bytes. 
Software Carousel uses 
about 75K bytes, and resi- 
dent software, like SideKick, can take 
up much more. What remains is the 
maximum memory that you can 
assign to any partition. Software 
Carousel gives you some flexibility 
with this. For example, you can load 
memory-resident programs like Side- 
Kick and Keyworks selectively into in- 
dividual partitions, freeing up mem- 
ory for other partitions. You can also 
make these programs available from 
all partitions. 


SETTING UP 

Before you can use Software Car- 
ousel, you must first install and ini- 
tialize it. Because of SoftLogic Solu- 
tions copy-protection method, you 
can install Software Carousel only 
three times. However, the company 
will provide purchasers with a non- 
copy-protected disk at no charge. In- 
stalling Software Carousel onto my 
hard disk was easily handled by a 
batch file provided on the master 
disk. After installation, 1 noticed in my 
root directory several additional "hid- 
den" files that were associated with 
the copy protection. 

After installation you must deter- 
mine how much memory you want in 
each partition and where the inactive 
partitions will be stored. You can 
assign any amount of memory for 
each partition, in 16K-byte chunks, for 
up to IO partitions. Some partitions 

(continued) 
Mark Haas (55 Franciscan Way. Kensington, 
CA 94707) is an editor and computer con- 
sultant. He is a former managing editor for 
BYTE. 
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Software Carousel 


ре 
Virtual memory manager 


Company 

SoftLogic Solutions Inc. 
530 Chestnut St. 
Manchester, NH 03101 
(603) 627-9900 


Computer 

IBM PC or close compatible with 192K 
bytes of RAM, one disk drive, and PC- 
DOS or MS-DOS 2.0 or later. A hard disk 
is racommended. 


Price 
$4995 


can be left empty. This, in turn, deter- 
mines the total system memory re- 
quirement. If, for example, you chose 
to have five partitions with 512K bytes, 
three partitions with 384K bytes, and 
two partitions with 64K bytes, your 
total system memory requirement 
would be 3840K bytes. 

You also have to decide where you 
are going to get that much memory. 
If you are using an IBM PC XT com- 
patible, you have at most only 640K 
bytes of КАМ, and you must get the 
rest of the required memory else- 
where. You can use an AST RAMpage 
card or a similar expanded memory 
card. if you have another card that 
does not use the LIM standard, you 
can turn it into a RAM disk and use 
that. Or you can use a hard disk, al- 
though this results in the poorest over- 
all system performance. If you have an 
IBM PC AT compatible, you can also 
use the machines extended RAM, 
which is up to 16 megabytes. You can 
assign the memory requirements to 
your resources in any combination. 

Finally. you can name each memory 
partition, if you find this useful. You 
can give the partitions any names you 
like, and the names will appear as part 
of the DOS prompt to remind you 
where you are. Otherwise, they will 
simply be numbered. 

The partition sizes, the resource 
allocation, and the optional partition 
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REVIEW: SOFTWARE CAROUSEL 


names can all be saved for subse- 
quent use in an ASCII file, which can 
be modified at any time using most 
text editors. You can also add com- 
mands to this file to customize other 
functions of Software Carousel, such 
as reassignment of command keys (to 
avoid conflicts with other applica- 
tions) and to automatically load ap- 
plications into each partition, includ- 
ing multiple command lines. This is 
similar to having an AUTOEXEC.BAT 
file for each partition. Once you have 
Software Carousel running. you can 
change partition sizes and names. 


USING SOFTWARE CAROUSEL 
After Software Carousel has been set 
up on your computer, you can call it 
up manually by entering CAROUSEL 
or automatically by including it in your 
AUTOEXEC.BAT file The software 
takes about one minute to load, ini- 
tialize, and load an application into 
the first memory partition. By press- 
ing a two-key combination (which you 
can define), you can switch to another 
partition. If you are in a partition for 
the first time, you will see DOS load 
again. Then, if the partition is set up 
for it, the appropriate application will 
load and run. 

The speed at which you can move 
from one partition to another 
depends on how much lower memory 
you have, how large the partitions are, 
and what type of backup memory you 
are using to hold the unused parti- 
tions. Large partitions will move more 
slowly than small ones; only one 
512K-byte partition can exist in lower 
memory at once, while several 64K- 
byte partitions will fit at once and 
eliminate the need to swap partitions. 
A hard disk is the slowest device for 
holding unused partitions, while ex- 
tended and expanded memory are 
the fastest. The slowest time that І ex- 
perienced was about 15 seconds to 
swap a large (448K-byte) partition 
from a hard disk. However. when 1 was 
using a 256K-byte partition together 
with two 64K-byte partitions, no swap- 
ping was needed, and the change 
took about 2 seconds. 

SoftLogic Solutions says that Soft- 
ware Carousel will run with most resi- 
dent software, including SideKick and 
ProKey. I had no problems using Soft- 


ware Carousel with a variety of com- 
mercial and public domain resident 
software. If you load these programs 
before running Software Carousel, 
they will be available in all partitions. 
On the other hand. if you load them 
from a particular partition, they will be 
available only in that partition. 


CONCLUSIONS 

Software Carousel has some limita- 
tions. It will not work with programs 
that boot directly without DOS (like 
Flight Simulator) or that use another 
DOS (like CP/M-86 or the p-System!. 
Some software has limited com- 
patibility with Software Carousel. For 
instance, programs that grab the key- 
board like WordVision and Smartcom 
I will run in a partition, but since Soft- 
ware Carousel cannot receive the re- 
quired key sequence to change parti- 
tions, you must first exit the program 
to do so. Communications software 
can be a problem, too. While you may 
be able to switch partitions from 
within your communications software, 
you probably won't be able to change 
while you are on-line without fouling 
up the communications link. 1 was 
able to do this only while the system 
| was connected to was at a prompt. 
If 1 changed partitions while data was 
moving in either direction on the com- 
munications link, or if line noise 
caused data to move, | could not 
resume communications when ! re- 
turned to that partition. 

Some other types of software can 
change graphic controller video 
modes without informing DOS. These 
programs will cause problems, too. 
Finally, Software Carousel does not 
work well with dual-display systems. 
If you change displays while going 
from one partition to another, you 
may have a problem when you return 
to the first display. 

These limitations are minor, espe- 
cially when compared to Software 
Carousel's benefits. Being able to, for 
instance, write in one partition, switch 
to another partition to run a BASIC 
benchmark, do some more writing. 
switch to a third partition to use a 
Lotus 1-2-3 spreadsheet, change again 
to go on-line with BIX to get some in- 
formation, and return to my word pro- 
cessor is a marvelous timesaver. Ш 


Genoa makes your PC look better. 


Outselling the rest, 
because it's the best. 


Genoa Systems Corporation, the bold new 

leader of the PC Generation, brings you the 
Spectra-EGA. Genoa is a company that is built on 
technological innovation and engineering excellence. 


Unlike the “Other Companies", Genoa controls 
its own future through continuous research and 
development. 


Backed by a major multinational concern with vast 
assets in the billions. GENOA IS HERE TO STAY! 


Sales Offices in California, Texas, Georgia, & New York. 
Key distributors in Europe. 
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We make PCs better, 


Genpa Systems Corporation 
73 East Trimble Rd. 

San Jose, CÀ 95131 

(408) 945-9720 

FAX (408) 434-0997 
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PARADOX l.l 


Paradox. a relational data- 
base by Ansa Software, 
balances contradictory fea- 
tures: a powerful script lan- 
guage (the Paradox Appli- 
cation Language. or PAL) 
against automatic keystroke 
recording of scripts; and a 
complex relational data structure 
against the intuitive query by exam- 
ple, which I will explain later. Paradox 
uses 512K bytes of RAM in conjunc- 
tion with virtual disk file management. 
It does not take advantage of ex- 
panded RAM cards (like Intel's Above 
Board). and it does not work with 
memory-resident programs. 


USING PARADOX 
Initially Paradox seems rather familiar, 
with its Lotus 1-2-3-type command 
line (opened using the FIO Menu key) 
and tabular format (one record per 
row and one field per column). Creat- 
ing a new database is also familiar. 
You simply name the fields and 
choose alphanumeric, -numeric, in- 
teger, dollar, or date types. Some 
validity checking is automatic: for in- 
stance, numeric fields will not allow 
alphabetic entries. Later you can 
define additional validity checks for 
maximum or minimum values. defauit 
values, table lookups, or specific field 
masks. You can also format number 
and date fields in several ways. 
Your first interaction with a file 
(which Paradox refers to as a table) 
will probably be the View option. 
which puts a table on the screen. 
After selecting this mode. you type 
the name of the table you want to see 
or press Return for a listing of avail- 
able tables. You can use the cursor 
keys to highlight your selection. If you 
type the first letter of the desired 
table name, the listing automatically 
compresses to show all tables begin- 
ning with that letter. If there is only 
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This relational database 
has versatile features as well as 
a powerful script language 


one such table, the command ex- 
ecutes. While you are viewing a table, 
its name heads the list when you per- 
form other commands. You can view 
up to 16 overlapping tables at once, 
moving from one to another using the 
Up Image (F3) and Down Image (F4) 


Even after entering data, you can re- 
arrange, redefine, insert, or delete 
fields and change key-field assign- 
ments. | found the edit mode to be 
versatile and easy to use, although I 
had to get used to the idiosyncrasies 
of Alt-F5, which puts you in character- 
edit mode, and Ctrl-Backspace, which 
clears a field for a new entry. If you 
define key fields, Paradox automati- 
cally sorts according to key order. You 
can also resort into a new table. If a 
table has no key field, you can sort it 
to virtually any depth. Paradox then 
lets you choose whether to sort to a 
new table or within the existing table. 
Because Paradox creates temporary 
files on disk during a sort, the speed 
of the sort depends on the type of 
disk drive you are using (see table 1). 


QUERY BY EXAMPLE 

Query by example is the most signifi- 
cant feature of Paradox. It allows you 
to examine, modify, and filter data 
from multiple tables without using 
convoluted syntax-sensitive com- 
mands. Paradox performs simple 
queries with astonishing ease and in- 
tuition. Selecting Ask from the main 
menu and then selecting a table dis- 
plays the query form for that table. 
The query form is similar to the nor- 


REVIEW 


mai tabular view. Field 
headings are at the top of 
each column with space 
beneath them for filling in 
selection criteria. To select in- 
formation from several 
tables, you display a query 
form for each. 

Entering find, insert, or delete in the 
leftmost column initiates these opera- 
tions globally using the criteria you 
set. The insert command will take 
values from selected fields in one 
table and insert them into another 
{the add command is similar). The 
delete command will remove a 
selected set of records from a table. 
Deleted records are stored in a 
special table: therefore, you can back 
out of the operation by inserting the 
table of deleted records. 

A simple query usually includes 
some fields selected to be displayed 
in the answer along with some selec- 
tion criteria. Multiple table queries 
use what Paradox calls examples. 
These are temporary variables that 
link tables on a common field while 
expressing the relationship between 
the tables that you want displayed in 
the answer. An example does not 
really have to correspond in length or 
data type to its field. For instance, you 
could use a word as an example in a 
numeric field. or a number in an 
alphabetic field. After the example 
and other conditions of the query 
have been entered, Paradox writes 
and executes the program needed to 
answer the query. Other database 
programs require you to write the 
search program. Paradox not only 
writes it for you. but it also uses 
heuristic goal-reduction techniques to 
minimize the search time. 

(continued) 
Rusel DeMaria (443 Lilikoi Rd., Haiku, НІ 
96708) is a freelance writer and computer 
consultant. 
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Paradox 1.1 


Type 
Relational database 


Company 

Ansa Software 

1301 Shoreway Rd. 
Belmont, CA 94002 
(415) 595-4469 


Format: 
Three 5%4-inch disks; not copy-protected 


Computer 

IBM PC with at least 512K bytes of 
available mernory; color or monochrome 
monitor; two floppy disk drives or one 
floppy disk drive and one hard disk drive 


Documontation 

Users Guide, PAL User's Guide 
introduction to Paradox, Quick Guides for 
Lotus and dBASE users 


Price 
$695 
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You can select multiple criteria using 
АМО OR, EITHER...OR, or NOT 
operators. You do this by using ex- 
amples and by placing criteria in the 
query forms. You can also use the 
powerful changeto command for 
altering values in a field. You can 
search for literal values, wild-card 
strings, or ranges. You can also use 
the like command to search for strings 
that are similar to the input criterion 
(useful when you aren't sure of a spell- 
ing. for instance]. The QuerySave op- 
tion creates an executable PAL script 
of the current query. You can use this 
Script repeatedly either alone or 
within other PAL scripts. 

You can create calculated fields 
from the query form. In fact, this is the 
only way to create a permanent cal- 
culated field. (A calculated field 
created on an input form does not 
become a permanent field in the 
table) To recalculate a calculated field, 
you must run the query again. 

A whole range of calculation and 
summary commands add power to 
queries but further complicate the 
query process The more complex 
your queries become, the stronger 
your fundamental understanding of 
the uses of examples and checkmarks 
and their proper placement must be. 
For those willing to learn query by ex- 
ample thoroughly, however, Paradox 
can become a powerful and multi- 
faceted tool. 


FORMS 

If you don't want a tabular listing of 
your file, you press the Form Toggle 
(F7) key. Paradox then displays a stan- 
dard form, a simple listing of all fields, 
and allows you to define up to nine 
custom forms. Each form can be up 
to 15 screens long. You can use 
regular, display-only, and calculated 
fields, or a special record-number 
field. Display-only fields are useful for 
repeating field information on other 
pages. You can choose from an im- 
pressive list of mathematical, scien- 
tific, financial, and other functions to 
create calculated fields. One limita- 
tion, however, is that you cannot for- 
mat calculated fields. For instance, if 
you are calculating a dollar amount, 
the amount will not display in dollar 
format. This is an annoying drawback. 


You can also create borders using 
single- or double-lined boxes or any 
ASCII character. You can move fields 
or entire areas within the form, create 
different video display characteristics. 
and display or suppress field names. 

A fairly simple definition process 
lets you create a special form for 
entering data into more than one 
table at a time. Pressing the Do-It! (F2) 
key posts the data in the appropriate 
tables. This added feature is very 
handy, but it is not without its limita- 
tions. Although you can determine 


. where the data will go. you can't 


determine how it will be processed. 
For example, if you sold some prod- 
ucts and needed to update an inven- 
tory file, you could do this only from 
within a PAL program (explained 
below). not from standard Paradox. 
Another missing feature is automatic 
table lookup, which is the ability to 
complete entries by entering data in 
one field. For instance, only a fairly 
convoluted PAL procedure can take a 
customer number and automatically 
fill in the name and address. Also, 
unlike the Paradox norm in which 
changes in a table automatically up- 
date associated files, changing a table 
associated with a muitientry form in- 
validates the form; you must redefine 
it. 


REPORTS 

The Paradox report generator is po- 
tent but, like the queries, using it 
becomes more difficult as you at- 
tempt to release more of its power. 
You can generate an Instant Report at 
any time. This is a simple tabular print- 
out of the table you are working on. 
You can also custom-design reports 
that are up to 2000 characters wide. 
Paradox will separate these wide 
reports into separate pages for paste- 
up. You can even use Paradox for sim- 
ple mail-merge and form-letter pro- 
cessing. 

First-time database users may find 
the Paradox reports confusing. 
Paradox bands are similar to what 
some programs call partitions. The 
difference is that a partition simply 
defines a section of a report. while a 
band actually defines a concentric 
area, visually displayed on-screen. 

(continued) 
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THAT IS OUT OF THIS WORLD... 


` MODEL 2000 20MHz - | MODEL 3500 35MHz 
DUAL TRACE DUAL TRACE DELAYED SWEEP 


„АТ A DOWN TO EARTH PRICE 


At last! Truly affordable test equipment with no compromise in design, and features 
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR 
Instruments presents two, new, high-performance models backed by a two year 
warranty and technical support which is only a phone call away. Perfect for the 
technician or advanced hobbyist, both models feature Dual Trace capability and a 
variety of operating and triggering modes, including CH-B Subtract and X-Y operation. 


MODEL 2000 has a 20 MHz | | MODEL 3500 features a 35 
bandwidth and 20 calibrated MHz bandwidth and exceptional 


sweeps ranging from .2s to .2us. Y a 1mV/DIV sensitivity. Delayed 
A convenient built-in component | \ ү sweep and variable holdoff allow 
tester provides additional INCLUDES TWO HIGH QUALITY stable viewing of complex 
diagnostic power. | ic amd waveforms. 
acr eal JDR INSTRUMENTS 
800-538-5000 1224 South Bascom Avenue 
800-662-6279 (ca) San Jose, California 95128 (408) 995-5430 


COPYRIGHT 1985 JDR INSTRUMENTS EARTH PHOTO COURTESY OF NASA 
THE JOR INSTRUMENTS LOGO 15 A REGISTERED TRADEMARK OF JOR MICRODEVICES JOR INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES 


REVIEW: PARADOX 1.1 


The outer bands 
of a report control all 
the inner bands. 


which may contain several other 
bands. One advantage of the band 
concept is that it allows any subdivi- 
sion or partition to have its own 
header and footer. A disadvantage is 
that bands can become confusing 
with complex reports. The report 
band controls the header and footer 
information for the entire report. 
Other bands include the page, group. 
and table bands. The table band is at 
the center with all the others sur- 
rounding it. It defines fields and field 
headers. Surrounding the table band, 
the group bands control the sorting 
and grouping of the data in the table 
band. Since the band concept is con- 
centric, group bands can contain up 
to 16 other group bands. The outer 
bands contro} all the inner bands. 
You can create groupings for in- 
dividual field values, ranges of field 
values, or a particular number of 
records. For instance. it would be easy 
to divide a sales report by date and 
subdivide it alphabetically by product. 
Another band could produce a space 


The sales report would contain three 
group bands: one for date. one for 
product, and one to control the 
divider. 

The lower section of a band displays 
subtotals. In the example above, you 
could easily subtotal sales by date. 
You can also create summary fields to 
count records or to give statistical 
summaries of each group or of the 
whole report. You can create calcu- 
lated fields anywhere on the report. 

Many standard reports use the 
tabular setup, but you can design your 
own reports to write checks, fill in 
standardized forms, or do form let- 
ters. Paradox's free-form report fea- 
ture lets you create variable-width 
fields so data can appear within text 
without distorting the results. 

Paradox does not generate multi- 
table reports. The only way to create 
a report that contains data from multi- 
ple tables is to create a new table 
from a query. Still, the query process 
is fast and easy enough to be an ef- 
fective alternative, unless you are 
short on disk space and don't have 
room for a new table. 

Another problem with Paradox 
forms and reports is that each as- 
sociates with only one table. Although 
you can borrow table structures when 
creating a new table, you can't do this 
when defining forms or reports. In- 


or other divider at regular intervals. (continued) 
Table 1: Benchmark results. (Times are in seconds.) 
File load: 
Bernoulli Box  (1.:38)* 1.2,1.2,1.2 (1.2) 
Floppy disk drives (3.4)" 1.5,1.7.1.7 (1.6) 


* First time tile was loaded. Next three times are subsequent loads. Time in paren- 
theses indicates average load time. (Paradox builds a special internal directory to 
locate tables as they are used, thus optimizing later retrievals.) 


Sort test (within same file): 


Bernoulli Box 25.4,25.6.25.4 (25.5) 

Floppy disk drives 82,80,80 (81) 

Find last record in table: 

Bernoulli Box (nonindexed) 22,23,23 (23) 

Bernoulli Box (indexed) 3.6,3.5,3.6 (3.6) 
| Floppy disk drives (nonindexed) 104,104,105 (104) 


(Home/End keys instantly find first and last record in present table.) 
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Advanced 


(Eastern U.S.) 


Aardwolf Microsystems 
217 East B5th, Suite 102 
New York, NY 10028 
212/538-7840 


Advanced information Systems, inc. 


1336 Edna S.E. 
Grand Rapids, MI 49507 
615/243-1312 


Archive Systema, Inc. 
1876 N.W. 2nd Ave. 
Boca Raton, FL 33431 
305/393-4602 


dore y Micros, Inc. 

333 pop T pa 1204 
Naw York, NY 

210/315.2053 


Creat Systems, Inc. 

2101 Magnolia Ave., Suite 208 
Birmingham, AL 35205 

205 

Faat Forward, Inc. 

129 Adams Sireet 

Louisville, KY 40206 
502/589-0301 


ICS Software 
P.O.C. 359015 

Brookiyn, NY 11235 

718/743-4050 


INACOMP Computer Centers 
700 am Yr Road 


, IL 60195 
312/519-19 


Micro City Computers 
110 West 31st Street 
New York, NY 10001 
212/563-6110 


Mitech Corporation 
#1 Perimeter Park v Suile 335-8 
zm. AL 352 


Modular Mana 1 Systems, Inc. 
451 Bloormlield Ty. ^ 
Caldwell, NJ 07006 

201/228-3838 


National Aj Lab, Inc 
1800 Centur Bhd. Suite 770 
Atlanta, GA 


Network Data Systema, inc. 
3419 Pierson Place 
Flushing, MI 48433 
313/732-6340 

PC Connection, Int'l. ine. 


B709 S.W. 132 Sirge 
Miami, FL 33175 
305/235-8966 


PRISM Computer & Consulting 
Services, inc. 
2100 Riverchase Center, Suile 420 


nd ent. AL 35244 
5111 

Don Sivitz & Associates 
435 Dayton Street 


Cincinnati, OH 45214 
513/421-1105 


Southeastern Systems, Inc. 
619 East Price Ave., Suila #12 
Gaslonia, NC 28054 
704/866-8048 


TENMAST SOFTWARE SYSTEMS 
1015 Richmond Road 
Lexington, e 40502 


TRIMARC Syatams, Inc. 
11716 Parklawn Drive 
Rockvilla, MD 20852 
ie 4981 


ter Systems 
4501 NW. fond Avenue 
Miami, FL и 
305/594-2980 


Su» 
TH 
SOFTWARE 
LINK, INC. 


Authorized Deaiers 


O7B6E 


MultiLink ^ 


At over 30,000 sites, as many as one-quarter of a million 


Since 1981, they've come to rely on our multi-tasking, 
multi-user system for compatibility with their favorite 
software, and the ability to share disks, files, printers, 
and programs in a true PC-DOS environment. 

From the largest of the Fortune 500 to the smallest in 
small business, MultiLink* has provided a cost-effective 
multi-user solution that's available from no one else. 

MultiLink* Means Cost-Effective Timesharing 
on a PC. MultiLink* Advanced utilizes the principle of 
timesharing by sharing a central PC's peripherals, files, 
and processor time among nine users. Up to eight in- 
expensive terminals can be connected to a single non- 
dedicated ІВМ РС, XT, AT ог 100% compatible using 
standard RS-232 ports. Each terminal effectively emu- 
lates a PC having up to 512K RAM. 

PC-Shadow™ Workstations, shown below, even have 
an AT look-alike, as well as work-alike, keyboard, dis- 
play, and serial port. In addition, password-protected 
remote access via modem can be made with either dumb 
terminals or PCs running our terminal emulation software. 


Lote” 18 requi gt irademars о el 
Ботев Link ing bumina Advanced 
PC-Shadow" ae trademares of Tha 
ware Link, inc. IBM PC XT. AT PC.DOS 
ken Віла & NETBIOS are trademarks al 
Corp Worduar, d Ii, Maleman 
шу 1-224 але и arm tradermirks al 
oP, Ashe Tale. Muftimale Епа тз 
Latus Davelooment Corp . respectively 


30,000 Installations, 


users tap into the power of MultiLink* Advanced everyday. 


CO me SOFTWARE LINK, INC. 
8601 Dunwoody Piace, Suite 632, Atianta,GA30338 Telex 4996147 SWLINK 


s CALL: 404/998-0700 
Dealer Inquiries Invited 


MultiLink* Means PC-DOS Compatibility with a 
Software-Driven System. Lotus 1-2-3, Symphony, 
WordStar, dBASE Ill, & Multimate are just a sampling 
of the wide variety of PC-DOS software that's fully 
compatible. 

Our software-driven system is also IBM NETBIOS 
compatible, so programs that are written for IBM's 
Token Ring will run on our multi-user system, as well. 

MultiLink* Means Multi-User to Leading 
Computer Publications. Whether you read PC Magazine, 
"MultiLink* Advanced delivers on...convenience, speed. 
and flexibility,” or InfoWorld, "If you want a low-cost 
multiuser system with up to eight terminals, MultiLink* 
Advanced is worth a serious look,’ it becomes clear that 
MultiLink* Advanced is a formidable contender in the 
multi-user marketplace. 

See What MultiLink* Can Mean to You. Learn, 
firsthand, how our multi-user system can benefit your 
company. Call The Software Link TODAY for complete 
information and the authorized dealer nearest you. 
MultiLink* Advanced is $495 and comes with a 
money-back guarantee. 


THE SOFTWARE LINK, INC./CANADA 
250 Cochrane Drive, Suite 12 Markham, Ontario L3R 667 
CALL: 416/477-5480 
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REVIEW: PARADOX 1.1 


THE APPLICATION GENERATOR 
AND RUNTIME MODULE 


aradox is already an excellent 

database, but Ansa continues to 
improve and augment it. The newest 
additions to Paradox are the Appli- 
cation Generator (ApGen) and the Run- 
time module. 

ApGen is an elaborate PAL script de- 
signed to create well-structured code 
The whole program is menu-driven and 
easy to follow. Using ApGen, you can 
create Paradox menus and submenus 
up to 10 levels deep with up to 15 
selections per menu and 15 tables per 
application. By choosing combinations 
of tables and scripts, you can design 
sophisticated Paradox environments. 
The resulting scripts are not only effi- 
ciently coded for you, but many stan- 
dard error-trapping routines are auto- 
matically included. For instance, when- 
ever you design a report to go to a 
printer, code is automatically included 
to warn the user if the printer is not 
ready to print. 

There are a few limitations to ApGen. 
Its applications contain many in- 
dividual files, including scripts. data- 
bases, and forms, all of which must be 
in the same subdirectory as the ApGen 
files The manual recommends that you 


stead, you must make a macro script 
out of the definition process itself. 


PAL 
PAL (the Paradox Application Lan- 
guage) is a powerful programing lan- 
guage that contains a full set of 
mathematical, statistical, transcenden- 
tal, and financial functions. It is easy 
to create a PAL script with the full- 
screen editor provided with Paradox. 
In addition to having a syntax that 
should be sufficiently familiar to 
dBASE and R:base programmers, PAL 
offers sophisticated menu generation, 
password protection, definable pro- 
cedures and procedure libraries, and 
an array structure that can capture en- 
tire Paradox records, even when the 
data types are inconsistent. PAL also 
has a debug mode that is activated 
automatically when a script fails to 
run properly. 

1 found that | had to program with 
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use a separate subdirectory for each 
application. Although ApGen automat- 
ically creates a script to copy the ap- 
plication to a different disk or directory. 
file management would have been 
easier if ApGen had been able to con- 
solidate some of these files. 

Although you can use PAL to modify 
any script you create with ApGen. 
these modifications will be lost if you 
use ApGen to modify the application. 
In addition, you can't use the table 
view from within ApGen, although you 
can add scripts or hard-coded routines 
that do. When editing records in multi- 
table environments, the tables must 
contain key fields. Finally, you must 
have at least 1.8 megabytes of available 
memory on a hard disk to install 
ApGen, and at least 640K bytes of 
RAM to run it, 

ApGen is easy to use; you create and 
select tables just as you would with 
Paradox. You can design reports and 
forms or borrow them from existing ex- 
amples. You can also create selection 
criteria using familiar query forms and 
design customized help screens. 

ApGen runs much slower than Para- 
dox, perhaps because it is a PAL script 


PAL to accomplish some of my goals 
with Paradox, but most users will not 
need to do much programming. If you 
want to use PAL, you can record key- 
stroke macros and then read them in- 
to your PAL script. This saves having 
to learn the whole language. and ex- 
amining recorded macros can help 
you to understand the PAL syntax. 


SUMMARY 

Paradox has several other strong 
points, including an incremental Undo 
feature; exit to DOS (DOS shell); fast 
import and export to and from ASCII, 
Lotus 1-2-3, Symphony, dBASE Il and 
11, pfs:File, and DIF formats: keystroke 
macros; and convenient date, arith- 
metic, and string handling. 

For the most part, Paradox lives up 
to Ansa's claims of easy-to-use power, 
although it can become difficult as its 
operations become more complex. 
Paradox rivals programs like dBASE 


and not a compiled program. Despite 
its sluggish responses, the program is 
useful, especially for nonprogrammers 
who would never be able to put to- 
gether a sophisticated application with- 
out this kind of help. Systems devel- 
opers will find that ApGen saves them 
a lot of time when coding applications, 
and it creates an excellent framework 
from which they can further customize 
their efforts, 

After you finish creating an applica- 
tion, you can use Paradox Runtime to 
run it, even without Paradox installed. 
Ansa will supply this runtime package 
for only $9.95. 

There are very few limitations to the 
Paradox Runtime package. Basically, it 
can run any Paradox script or applica- 
tion. Typing PDOXRUN «filename > 
is all that is necessary to run an ap- 
plication. The Runtime files are quite 
large and fill the better part of two flop- 
py disks; therefore, Runtime would be 
most useful in a hard disk environment. 
However, Runtime will run Paradox 
scripts and applications but not the 
main body of the Paradox program. 

About all that is missing now is a 
Paradox compiler. 


and R:base and may even be more 
suitable for many database projects. 
Within its self-imposed limitations, 
Paradox offers tremendous power, 
and a little dabbling with PAL can pro- 
duce wonderful results. With the ad- 
dition of Ansa’s $9.95 Runtime 
module, Paradox can become a pro- 
gram for turnkey system design at a 
reasonable cost {see the text box 
“The Application Generator and Run- 
time Module” above). 

Learning Paradox is not an effortless 
process, but the manuals are infor- 
mative and the help screens are ade- 
quate. Especially pleasing are the 
short manuals that are included to get 
Lotus 1-2-3 users and dBASE users up 
to speed quickly. 

| was impressed with the versatility 
and forgiving nature of the program. 
For intense but intuitive relational 
data processing, Paradox performs 
very well indeed. m 


It's becoming an epidemic . . . everyone is switching to C! 


16 ar ster oxwerful; it comp i 
‘standard, 2 sd irs vey ey о use. Most C 
zards. We have a ours for you! 


0 MO ] that supports all data types 


Qs pp p and the latest features like bit fields, enumerations, structure assignment, 
ali CP 0 a zd iu His and — 4 ng structures 
A WS اج‎ те 145 7 that loads separately compiled files, searches libraries, and 
ou Mte anil IL cr builds an executable program. 
gue c СОМ „т Cfu fc ооа ena 
ved rod d standard C functions and the Oop Gee c functions that provide 
\ ес zur" BAIT م‎ access to the operating system and 
i programs for minimal space or 
maximum speed. 
— editis Value Operators are standing by . . . Please use this Number for ORDERS ONLY! 
nc ! 
ч i ae | IN TEXAS, PLEASE 
AT | Мп 30 CALL TOLL FREE 
ONLY | Da 1-800-622-4070 


| 4 For Technical Support Please call 1-214-783-6001 
Back Guarantee MIX Software, Inc / 2116 E. Arapaho / Suite 363 / Richardson, Texas 75081 


Or contact our Worldwide Distributors direct in: 


Canada  Saraguay Software 1-416-923-1500 Switzerland: DMB Communication CH-1-825-53-29 
Australla: Techflow 047- 380924 France: Inte Tech 1443-14-06-48 


Split Screen Text Editor — 


HORE Large e rtu e" d | 
Hivi ne aid? oe її 
PEZ und CA Т! 


| Please check method of payment: 
О CheckO Money Order MasterCard/VISA 


Your Card #: 


Ta nm ndi 


Our high powered 


editor is great for edit- 
Бири 


ing high level lan- —— ك‎ 
guages. It works just shipping Charges: (No charge for ASM 
like Micropro's ушу) o 
Wordstar?? but 


п the U.S.A.: Add $5.00 per Order. 
macros allow you to dec. 


create your own cus- а C. DA : Add $10.00 per Order. 
EA OVE 5: Add $10.00 per Text Editor. 
tom editor, and the d 
split-screen feature lets — да Add $20.00 pe г C Compiler. Add $50.00 
eror ot | Huy both. ipit e for бу} ө C Compiler and Text Editor. 
you edit two files at UP GN ‘int кн 
the same time. | eee = Operating System: (Check one) 
cio „йек ДШ ~ OCM L]MSDOS/PCDOS 
The MSDOS/PCDOS version و‎ value! _ z 
is loaded with special features: E | 1 Specify Your Computer Name 
* Execute any DOS command or RUN other | | 
programs from the editor. Specify Disk Format 
* Quickly edit files as large as 300,000 | | ы 
characters, Compiler & Bene Шы NAME 
* Compile МА С programs Sai from г = : 
memory. The editor automatically positions Total 
ne pro tu the first error in your _ Description Quantity PRICE Order Telephone А/С ( — ——) 
li. ^ Split-Screen Text Street 
ASM UTILITY س‎ 
| C Compiler LL $3995 $. City 
st . Cand Text Editor — 
Call assembly language го routines s M | (Special) a $5495 $5 — 
from your C programs. The ASM utility me т 
works with Microsoft's MASM or M80 assen | у ا س‎ E $1000 £— — — County ZIP 
bler. Macros make it easy! Works just as if | Texas Residents : 1109 X 2116 East Arapaho 
you RET calling a ( RES xa n can ! Sales TAX I | a 4 7 ш Suite 363 
even call C functions from assem | chi ‚ i software d ase ы Texas, 75081 
uage. Lots of useful assembly language | Shipping سو‎ ean -— ik me Discounts! 
ions are included as examples. 'OTALOFYOURORDER:[$ — ] call 1-214-783-6001 B 
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QNX: With any other OS, your personal computer is asleep at the switch. 


If real-time performanceisthekey QNX will remain the only real-time implement true distributed 


to the next generation of small multi-user, multi-tasking OS for processing, distributed file systems 
systems, task-switching is the key the PC, the AT and compatibles. and distributed devices, with no 
to real-time performance. As a networking OS, only QNX need for a central file server. 
QNX task-switching has been provides integrated performance Since QNX is modular, programmers 
measured using standard Intel at the fundamental level of inter- сап easily adapt and enhance the 
benchmarks. Here are the results: task communications. The tasks OS itself by adding their own 
os Compuler Processor Task need not be on the same machine: system task. PC-DOS 2.1 or 3.1" 
gi ches’ the messaging is network-wide. can run as one of QNX's many tasks. 
GNX — IBMAT BMhzB0286 2800 A task responsible for handling an With over 20,000 QNX systems 
к EP di NÉ oe A/D converter оп опе machine can installed worldwide, QNX is the 
XENIX'"  Iniei-286 5Mn2B0286 203 b f à 
Ши» ых Мм wr provide data and accept requests undisputed standard for real-time 
XENIX™ ALTOS 5Мһ 8086 96 from tasks on any other machine. ^ microprocessor applications. 
UNIX™ — FORTUNE —— &Mhz68000 95 For this reason only QNX can 


The margin by which QNX out- 
performs UNIX-based systems is 
not accidental. QNX architecture is 


Multi-User 10 serial terminals per PC, AT. CCompiler Standard Kernighan and Ritchie. 
Multi-Tasking 40 (64) tasksper PC (AT). Flexibility Single PC, networked PCs, 


в Networking 2.5 Megabit token ring. Single PC with terminals, 
unique among multi-tasking small 255 PC's and/or AT's per network. Networked PC's with terminals. 

2 10,000 tasks per network. No central servers. Full sharing of 
computer operating systems hactenus ol nora ul wc disks, devices and CPU's. 
because it is modular, not mono- Real Time 2800 task switches/sec (AT). PC-DOS PC-DOS runs as a ONX task. 
ithi is distinction i Mesenge Fastintertask communicationbetween Cost From US $450. 
lithic. On the PC, this distinction is — o барах ади, 


decisive: UNIX system overhead 
and processing demands sap any 
computer smaller than an AT. 
Because QNX was developed 
specifically for smaller computers, Р à 
not "Kluged" from an OS written for The only multi-user, multi-tasking 
larger computers, its structural networking operating system 


advantages are apparent. QNX was | a? 
the first multi-tasking, multi-user عا‎ ٣ xX for ng IBM A d 
OS for the IBM PC (1982), the first mw hy yw and compatibles. 
again for the AT (1984) and the first W By Quantum. 
networking OS for tne PC and the 


AT (1984). For the forseeable future, хахаа of the Microsoft Corporation Unixis a registered trademar of ATAT Bell Late. ІВМ FC. AT, XT am PC DOS ane trademarks of IDA Corp. 


Quantum Software Systems Ltd.. Moodie Drive High Tech Park, 215 Stafford Road, Unit 104. Ottawa, Ontario, Canada K2H 9C1 
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For further information or a free demonstration diskette, 
please telephone (613) 726-1893. 
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WORDPERFECT 4.] 


This latest version of Word- 
Perfect from WordPerfect 
Corporation is an improve- 
ment over version 3.0, which 
1 reviewed in the December 
1984 BYTE. While it retains 
many of the useful features 
of its previous versions, Word- 
Perfect 4.1 has many new and im- 
pressive features. 


IMPROVED FEATURES 

A number of WordPerfect's old fea- 
tures have been improved. The block 
command highlights the text con- 
tained within a block to be moved; 
remembering what is included within 
the block is no longer necessary. 
Previous versions of WordPerfect let 
you work on two documents at a time 
and move text between them, but 
they required you to go through 
menus. Now switching between two 
documents is accomplished by press- 
ing a dedicated key, making the oper- 
ation much faster. 

Now you also have the choice of 
having two documents appear on two 
different screens, or as two windows 
оп one screen. 

If you need to switch to another pro- 
gram. you can do so by exiting to 
DOS from within WordPerfect. You 
can then run the other program, leave 
it. and return to your place in Word- 
Perfect by typing EXIT. 

Footnotes can still occupy the tradi- 
tional bottom of the page, or you can 
put them at the end of a document. 
Notes can be up to 16,000 lines (ap- 
proximately 300 pages) long. They 
can be numbered in sequence (with 
WordPerfect keeping track of the 
numbers as you insert or delete other 
notes| or marked by asterisks or 
number signs. 

WordPerfect protects you from your 
errors better than before. For instance, 
a big help in error protection is the 
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A word processor 


with a thesaurus, a dictionary, 


and many editing tools 


Undelete feature. A group of charac- 
ters that you erase before moving the 
cursor is saved to a buffer. From there 
the characters can be recalled with 
two keystrokes. This also provides a 
shortcut for cutting and pasting small 
amounts of text. 

Directory listings are stil! alphabet- 
ized, but WordPerfect now has a 
number of added features. For in- 
stance, you can look at a files con- 
tents without having to actuaily load 
the file. You can also search through 
the files within the directory for a 
word or word pattern. 

An undocumented feature of the 
directory is the ability to batch-print 
or batch-delete. If you have a number 
of files that you want deleted or 
printed, you simply move the cursor 
to highlight the name of each file and 
press the asterisk key. Then you enter 
a command to either delete or print, 
and WordPerfect will do it all at once. 


SPELLING DICTIONARY 
WordPerfect's spelling dictionary now 
has 100,000 words (without taking up 
more disk space than the smaller old 
dictionary), and it has room for vou 
to add about 10,000 words of your 
own. The dictionary includes some 
common legal and medical terms, 
which wiil be a bonus for some busi- 
ness users. 

The dictionary works by comparing 
the document on your screen with 
three lists of correctly spelled words. 
The first list contains common words 
that are in the main spelling file. If a 
word is not found there, the dictionary 


goes to the second list, which 
contains less common words 
that are also in the main 
spelling file. Finally, the dic- 
tionary checks with the third 
list, which contains words 
that you have entered in the 
dictionary yourself. 

One of the most difficult errors to 
find in a document on a computer 
screen is the same word inadvertent- 
ly typed twice. WordPerfect's dic- 
tionary looks for this kind of error 
while it checks for correct spelling. 

If the dictionary finds a misspelled 
word, you can have it automatically 
corrected by selecting it from a list of 
numbered words on your screen. You 
can also use the dictionary to look up 
words that you are not sure of by pat- 
tern matching (for instance, checking 
all words beginning with ind) or by 
phonetic spelling. WordPerfect also in- 
cludes a utility SPELL.EXE. which 
allows you to easily manipulate any 
part of the dictionary. 

After the dictionary is finished 
proofing your text, it tells you how 
many words the document contains. 
If you simply want a quick word count 
while you are still writing. one key- 
stroke when you are in WordPerfect's 
dictionary mode will give it to you. 


EDITING TOOLS 

WordPerfect has an outlining facility 
that you can use as an outline pro- 
cessor. It will also automatically 
number paragraphs or whole sections 
of text. 

One error that many beginners 
make is not saving their work. Word- 
Perfect 4.1 helps out by automatically 
saving your work into a special file if 
you choose. You can set up this facili- 

(continued) 
Ricardo Birmele (PO. Box 1166, Bothell. 
WA 98041] is president of The Cantilever 
Group. 
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WordPerfect 4.1 


Type 
Word processor 


Company 

WordPerfect Corporation 
266 West Center St. 
Orem, UT 84057 

(800) 321-4566 


Format 
Five 5'4-inch disks 


Computer 

IBM PC, XT, or AT with at least 256K 
bytes of memory; color or monochrome 
monitor, two floppy disk drives or one 
floppy disk drive and one hard disk drive 


Documentation 
Users manual 


Price 
$495 


Table !: Benchmark results (in seconds). 


WordPerfect 4.1 


Program load 12.8 
Load 4000-word file 4.2 
Save 4000-word file 156 
Cursor through file 75.7 
4000-word search 87 
400 replacemants 12.8 


"average time using MS-DOS 3.1 
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ty as a default or when you first start 
the program. 

WordPerfect lets you create tables 
of contents and indexes almost auto- 
matically. You simply indicate that you 
want a particular word or phrase from 
the text included in them. Word- 
Perfect will also keep track of in- 
dividual items to be incorporated into 
the table of contents or index while 
you modify a document's text. 

Two other useful editing tools are 
the new Redline and Strikeout fea- 
tures. With Strikeout, you can mark 
text that you may want to delete later 
by having a dash overwritten on each 
letter. Redline text—text that is added, 
but you aren't sure you want to keep 
in—is marked by a vertical bar to its 
left. Both Strikeout and Redline text 
can be deleted automatically before 
a final printout. 

WordPerfect also has a thesaurus 
that will look up a word you specify 
and provide you with choices for its 
replacement. You can also scroll 
through successive lists of words until 
you find the word you want. 


MERGE FACILITY 

WordPerfect 4.l's merge facility is sec- 
ond to none. It will do the usual merg- 
ing of mailing lists and boilerplate let- 
ters. but it also allows input from the 
console during a merge. In addition, 
WordPerfect can pick up the date 
from your computer's system calen- 
dar and insert it automatically into 
your text. 


ADDITIONAL FEATURES 
WordPerfect's programmers have 
gone out of their way to make word 


WordStar 33 Microsoft Word 3.0 


95 243 
4.2 5.7 
26.7 300" 
48.6 901 
125 18.2 
25.3 85.7 


processing simple by anticipating the 
way users work. For example, when 
you press F3-Help. you have two 
choices: You can press any function 
key to get an explanation of what 
that key does, or you can press any 
letter key to get an alphabetical index. 
This index lists WordPerfect's features, 
the key that executes each feature. 
and the name that WordPerfect calls 
each key. Because Help is so easy to 
use, this program becomes almost 
second nature very quickly. 

WordPerfect 4.1 has a new version 
of the PRINTER.EXE utility, which lets 
you drive almost any printer. If your 
printer doesn't appear on the list, you 
can define it in exhaustive detail by 
going through a simple fill-in-the- 
blanks process. You can use any of the 
194 already defined printer patterns. 
or you can modify the installation of 
any included printer. The process is 
very easy to complete. 

A Convert utility allows you to 
transform WordStar files to ASCII files. 
This utility also lets you interface data 
between WordPerfect and database 
programs. | used it to insert data 
generated from a Reflex database into 
a text file with no difficulty. 


DOCUMENTATION 

WordPerfect 4.15 documentation is 
divided logically into step-by-step 
tutorial and reference chapters. The 
more involved functions, like mail 
merge, math functions (which are 
much like a spreadsheet), and special 
features, are discussed in separate 
Chapters. Each of the program's com- 
mands is clearly explained with an il- 
lustration color-coded to the key- 
board template. 


CONCLUSION 

Usually, updates to established pro- 
grams are simple bug fixes or re- 
hashes of the previous versions. This 
is not the case with WordPerfect 4.1. 
It retains all the good points of its 
earlier versions, especially things like 
its clean screens and fast response to 
keyboard input (see the benchmark 
results in table 1). In addition, Word- 
Perfects capabilities have been in- 
creased. It will do anything you can 
reasonably require a word processor 
to do. m 
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THE 
GREAT ESCAPE! 


FROM IVORY TOWERS AND 
COLD COMPUTER ROOMS TO 
THE WARMTH OF YOUR OFFICE. 


Artificial intelligence for business 
has arrived ina revolutionary new 
product. . Guru. 


At last, artificial intelligence designed espe- 
cially for business! Guru brings together expert 
system capabilities of artificial intelligence, 
the productivity of familiar business computing 
tools and the ease of communicating with 
your computer using menus, commands or plain 
English. All available in a single, integrated 
program. 

Guru works like human experts, considering 
uncertainties, reasoning through forward 
and backward chaining, asking for more infor- 
mation when needed, and explaining its 
recommendations. 

Guru's expert system works hand-in-hand 
with all the familiar business computing tools 
like spreadsheets, statistical analysis, business 
graphics and a programming language, always 
available for both expert consultation and your 
everyday business computing needs. 

Best of all, you won't need to learn LISP or 
PROLOG or buy fancy computers. . . Guru runs 
on your PC and communicates in plain English! 
Guru is artificial intelligence that means business. 

For more information, call or write Micro Data 
Base Systems, Inc./Marketing & Sales, P.O. Box 
248, Lafayette, IN, 47902, 317/463-2581, Telex 
209147 ISE UR. 


ARTIFICIAL INTELLIGENCE THAT MEANS BUSINESS. 


ин i. 


mdbs is a registered trademark and Guru is а trademark of Micro Dala Base Systems, Inc, РО Box 248, Latayelto, IN, 47902 === 


Offer expires 9/30/86. Rebate available when submitted with proof of 
abis al participaling dealers and from HP sales reps, Void where tax 
©) 1986 Hewlelt-Packard Company 
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EXPEROPS5 
"ExperOPS5" by William Jacobs (july) ref- 
erences the OPS54- product and indicates 
that it is owned by Artelligence Inc. This 
is incorrect. OPS5+ is the exclusive prop- 
erty of Computer Thought Corporation. 
GLENN CARTER 
Plano, TX 


Computer Thought (1721 West Plano 

Parkway, Suite 125, Plano, TX 75075) 

now owns ОР55 + following a legal set- 

tlement with Artelligence Inc. Version 3.0 
selis for $1850. 

jon Edwards 

Senior Technica! Editor, Reviews 


PANASONIC EXEC. PARTNER 
Having purchased a Panasonic Exec. Part- 
ner, | was quite interested in the review 
(April. My impression of the machine 
roughly parallels Rich Malloy's. However. 
| have a few observations to add. 

The Exec. Partner is a "quickie" design 
by Panasonic to put its plasma display 
technology to consumer use. The system 
ROM and BIOS seem to be taken directly 
from the Sr. Partner. and the motherboard 
looks very similar to the one inside the Sr. 
Partner as well. Since the 8086 is in a 
socket, | tried for a performance upgrade 
with a NEC V30 chip. However, it didn't 
work. | continually got a PIT (program- 
mable interface timer) fault message with 
more than one chip. | heard there is a 
“mystery” component on the mother- 
board that needs to be changed, but | was 
unable to find the needed information. 
and 1 had my 8086 reinstailed. 

| agree with the author that the internal 
printer is of marginal use. Still. from a con- 
venience point of view, no one can argue 
with having a printer built into a machine. 
If the printer could be induced to use 
regular bond or tractor-feed paper. it 
would be much more useful. 

If a printer that uses normal paper can- 
not be adapted to the machine, Panasonic 
should get rid of it. Then there would be 
room for three full-length IBM expansion 
slots or six half-size cards. With all the half- 
size expansion cards that are emerging. 
there would be plenty of room for cus- 
tomizing the machine. 

The long memory check on power-up is 


annoying. but | think it could be bypassed 
with a proper setting on the motherboard 
DIP switch. | find that Peter Norton's SI 
utility gives some strange readings every 
now and then. This may be related to the 
difficulties the author had running Side- 
Kick. However. | have experienced no such 
problems with SideKick. 

The annoying habits of the display are 
more of a system ROM problem than a 
hardware problem. However, Panasonic 
has demonstrated a full-color version of 
its plasma screen. Add an EGA chip set 
and you have a very impressive machine. 

CHARLES KUHLMAN 
Berlin, West Germany 


AT&T UNIX PC 

As a current user and programmer of a 
UNIX PC. | noticed a few mistakes in the 
review of the AT&T UNIX PC by Alastair 
|. W. Mayer (May). The article is based on 
the old UNIX operating system (version 
2.0]. which is slower than the current ver- 
sion 3.0 (if you have 2.0, AT&T will give you 
a free upgrade to 3.0). An example of the 
higher speed of the current version is the 
resizing of windows, which the author 
stated took 2 seconds with 2.0. It now 
takes under | second with 3.0. 

The motherboard is available with 512K 
bytes or | or 2 megabytes of RAM. A 
memory-expansion card with up to 2 
megabytes of RAM can be added. which 
brings the system up to 4 megabytes. Cur- 
rently, 20-megabyte. 40-megabyte. and 
67-megabyte hard disk drives are avail- 
able. A point worth noting is that all hard 
disk drive and floppy disk drive accesses 
are done through direct memory access; 
thus, the microprocessor will not be 
slowed down. 

The UNIX PC can read MS-DOS files as 
stated in the review, but it can also run 
most MS-DOS applications with the use 
of the DOS-73 expansion card. This card 
contains an Intel 8086 processor as well 
as the ability to support the 8087 math 
coprocessor. The card also allows you to 
maintaín full multiprocessing. 

The author said there was a need for a 
graphics package to create device-inde- 
pendent graphics. This is already available 
with an industry-standard GSS-Toolkit. 

A point that was not mentioned was that 


the PC is wel! suited for a multiuser en- 
vironment. AT&T recommends that five 
users can be added. although up to nine 
can be connected. 

Additional software is available that was 
not listed in the review. including dBASE 
IIl, Multiplan, WordStar 2000, Smart, File- 
it, 3270 SNA Emulator. GSS-Chart, FOR- 
TRAN, COBOL, BASIC, and more. 

DOUGLAS J. GARDNER 
Adelphi, MD 


Editor's note: For information on upgrad- 
ing from version 2.0 to version 3.0. call 
the AT&T UNIX PC software upgrade co- 
ordinator at (900) 432-6600. 


ITT XTRA XP 
| found the review of the ITT XTRA XP by 
John D. Unger (july) very well done and 
informative, although there is one state- 
ment that | hope you can expand upon. 
The sentence states, "The ITT XTRA XP 
is essentially a hardware upgrade of the 
IBM PC XT." Is this correct, or should it 
say "hardware upgrade of the ITT XTRA?" 
What are the hardware differences be- 
tween the ITT XTRA and the XTRA XP? 
ROBERT À. MARGADONNA 
Sea Bright, NJ 


The main difference between the ITT 
XTRA and the ITT XTRA XP is their cen- 
tra! processors. The XTRA XP uses ап 
80286 CPU the same processor as the 
IBM PC AT, whereas the ITT XTRA uses 
an 8088 CPU like the IBM PC and PC XT. 
However, the rest of the XP is designed 
to be compatible with the IBM PC or PC 
XT rather than with the PC AT. The 80286 
enables the XP to run IBM PC or XT soft- 
ware faster than the ITT XTRA and the 
IBM PC or PC XT. The net result is that 
both the XTRA and the XTRA XP are 
compatible with the IBM PC XT, but 
because of its CPU and memory design. 
the XP can run programs much faster 
than the standard ITT XTRA. 

—john D. Unger 


REVIEW FEEDBACK is a column of readers let- 
lers, We welcome responses that support or challenge 
BYTE reviews. Send letters io Review Feedback, 


BYTE. One Phoenix Mill Lane. Peterborough, 
NH 03458. Name and address must be on alf 
letters. 
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азе 10 Plus w a aradermark of Ashton- Tate. 


The difference is power. 


lf there's one thing 
dBase users have 
learned — the hard 
way — it's that _ 
there's a huge differ- 
ence between power 
and usable bower. 
Which, in a nut- 
shell, is the difference 
between dBase III 
Plus and The Smart 


Data Base Manager. 
Both are full-fea- 
tured, multiuser data 

bases. But Smart is 
much easier to learn, 
easier to use, and 
easier to program. 
Not to mention faster 
and more functional. 
That's not just our 
opinion. In March, 


Software Digest 
ranked Smart as the 
Most Powerful 
among all 15 leading 
relational data bases. 
Smart also topped 
dBase Ш Plus m tests 
of speed, versatility, 
error handling, an 
ease of learning. 
Custom applica- 


tions are painless | 
with Smart. Its built- 
in programming lan- 
guage relies on sim- 
ple English commands. 
A powerful 

“Remember” feature 
lets anyone, even 
non-programmers, 
reduce long-winded 
routines to a single 
keystroke. 

mart also includes 
built-in asynchronous 
communications, cus- 


ez ғ |а 


$ 695 
1,690 
2,680 


| Ask for a Smart Demo-Pack. 


Now for just $19.95, 
you can experience 
the complete Smart 
| System on your single- 
user PC or LAN work- 
B stations. 
: The Demo-Pack 
| includes all of Smart's 
| powerful features, along 
2 witha complete set of 
| disktutorials. To order, 
| just call toll-free 800- 
438-7627 and ask for 
Dept. BD (in Canada or 
Kansas call 913-492-3800). 
Once you see the dif- 
| ference, you'll get Smart. 


tom menus, password 
protection, and a time- 
saving "Browse" mode. 
There are two 
ways you could make 
Smart more powerful 
than it already is: (1) 
by adding it to any 
number of worksta- 
tions on a local area 
network, and; (2) b 
integrating it with 7 he 


Smart Spreadsheet, 
and Smart Word © 1986 Innovative Software, Inc. 
Processor. Inquiry 171 


+ 


BYTE 


Kerne 


COMPUTING AT CHAOS MANOR: 
A Busy Day 
by Jerry РоцтеЙе.................. 321 


ACCORDING TO WEBSTER: 

Two FINE PRODUCTS 

by Bruce Webster... ce 335 
BYTE JAPAN: 

PERSPECTIVES ON HARDWARE AND 
SOFTWARE 


by William M. Кайе................ 351 
BYTE U.K.: 

TURBOCHARGING MANDELBROT 

by Dick Pountain .................. 359 


APPLICATIONS ONLY: 
Sinc YE MACPRAISES 
i Ema ЭДЕ... 367 


IN HIS POEM "EPITHALAMION," Edmund Spenser includes the following 
line: "Ah! when will this long weary day have end." Jerry Pournelle was prob- 
ably ready to utter this on the day he describes in his article, a day that was 
typical of his heavily traveled month. In between his peregrinations. he did 
have a day at home. Of course, you say, a day to rest and see his family. No 
such luck. Numerous things to accomplish made for an exhausting day—but 
he did get everything done. This column also covers what Jerry found of in- 
terest at the Spring COMDEX in Atlanta. 

The title of According to Webster refers to Bruce's two products of the month: 
Turbo Prolog from Borland International and LightspeedC from Think Tech- 
nologies. Bruce is impressed with Turbo Prolog, a development system for 
the IBM PC and compatible machines. He believes it is Borland's best prod- 
uct since Turbo Pascal. LightspeedC, a development environment for the Macin- 
tosh, goes a long way toward making C Bruce's language of choice on the 
Mac. Bruce also reviews the predictions he made last January (probably 
because most of them have proven to be correct). 

Bill Raike begins his column by mentioning some computer applications he 
has found in unlikely places—a noodle shop? He then goes on to describe 
two interesting products he saw at the annual Microcomputer Show in Tokyo. 
The Vectra-D Dual-Mode Workstation is from Yokogawa Hewlett-Packard. The 
company has combined two computers into опе, letting you use both English 
and Japanese modes. The second product is Yamaha's Piano Player, a piano 
and computer rolled into one. 

This month's BYTE U.K. is a continuation of Dick Pountain's last column, which 
was in July. There, he touched briefly on the topic of dynamic load balancing. 
a programming technique that can be used to optimize performance in parallel 
computing systems. This month, Dick goes deeper into this technique. To il- 
lustrate it, he looks at a graphics demonstration program written in Occam. 
This program draws views of the Mandelbrot set. 

Ezra Shapiro has not been a fan of the Macintosh—for. many reasons. How- 
ever, he admits that he is being won over to the machine because of the ex- 
cellent software that is appearing. In almost every application category. Ezra 
finds at least one first-rate Mac product. He is not sure whether More from 
Living Videotext is an outline processor or an operating system, but he does 
find it a spectacular piece of software. FullPaint, a program from Ann Arbor 
Softworks, is a lot like MacPaint. But it is also loaded with significant enhance- 
ments that make it a richer and more useful program. 
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HAOS MANOR 


It has been a day. I'll explain. 

[ was on the road most of 
last month, and this one 
wasn't much different. Some 
time ago | accepted an en- 
gagement to speak at the 
U.S. Navy's Micro Conven- 
tion—more on that later— 
and every year | go to the annual 
meeting of the American Association 
for the Advancement of Science. 
When Tom Clancy, author of the suc- 
cessful Hunt for Red October, heard | was 
going to be out his way. he arranged 
for me to go with him to the Navy's 
flight center at Patuxent River in 
Maryland, where we got to climb 
around in the latest aircraft. | wouldn't 
have missed that for worlds, but it 
used up two more days. 

The Navy Micro Convention was in 
Virginia Beach. That isn't quite the 
end of the earth. but on a clear day 
you can probably see the end of the 
world from there. Returning involved 
flying with Agony Airlines out of Nor- 
folk. | had two days at home, then we 
were off to Philadelphia for the AAAS. 
While І was here ] worked on the final 
edit of Legacy of Heorot and left it for 
Larry Niven to finish. | also worked all 
night on the final report of the Citi- 
zens Advisory Council on National 
Space Policy. since it had to be in 
Washington before the first of June. 

i came back to find galley proofs of 
the new release of The Mercenary, most 
but not all of Heorot done, a zillion BIX 
messages about the Council report, 
an Atari 10405Т, the usual four tons 
of software, and 28 telephone mes- 
sages. One was from our editors at 
Simon and Schuster: they wanted the 
final manuscript of Heorot right away. 
So did my agent, who was traveling 
to England and had a really good of- 
fer for British rights, only hed have to 
take a manuscript with him. Another 
was from Ken Sheldon. my long- 


BY JERRY POURNELLE 


A long day is 


representative of what Jerry's 


month was like 


suffering BYTE editor, who really 
would like to know when he'd get this 
column (already two weeks late). 

Heorot existed—more or less—on 
disk, but what was needed was paper 
copies. Some day. | hope. that won't 
be necessary. | ought to be able to 
deliver books on disk or by telephone. 
Alas, not yet: I'd have to print the 
book out. and now. 

It was clearly time to use every bit 
of computer power available. 


SPELLING, ANYONE? 
It wasn't easy. but | got everything 
done in one day. 

First things first: our manuscript had 
never been through a spelling 
checker. You might think that with 
three authors—Larry Niven, Jerry 
Pournelle. and Steven Barnes—all 
working with computers to produce 
this book, there wouldnt be many 
errors. One of the great things about 
writing with little computers is that 
you can not only write faster, you can 
write better, since it's so very much 
easier to make changes. Given the 
rush, surely we could leave the rest 
to copy editors? 

| suppose we could have, but Larry 
and | have had sad experiences with 
copy editors who not only didn't catch 
the real mistakes but decided they 
could write better sentences than we 
can. We have developed the theory 
that the fewer genuine errors, the less 
incentive for the copy editor to make 
needless changes: which means that 
everything goes through the spelling 
checker, even if it's a 565-page manu- 


A BUSY DAY 


script that has to be printed 
and ready for Federal Ex- 
press in one day. 

First thing, then, was to fire 
up the Golem, our big Com- 
puPro 286/280 machine. The 
Golem has 2 megabytes of 
M-Drive/H RAM disk mem- 
огу; more than enough to hold all of 
Heorot as well as The Word Plus com- 
plete with dictionaries. Since a good 
part of a spelling program's activity in- 
volves long searches through files, a 
RAM disk speeds things up some- 
thing wonderful. 

The Word Plus allows you to use 
multiple dictionaries: the main dic- 
tionary, an update dictionary, and a 
special dictionary that can be dedi- 
cated to this particular manuscript. 
The update dictionary is needed 
because you can't add words to the 
program's main word list; that's en- 
coded to allow very fast searching. 
The special dictionary is great 
because І can fill it with stuff unique 
to this book: character names, slang 
expressions, and stuff like that. 

When I was ready to begin, ! turned 
on Big Kat, the Kaypro 286i. While the 
Golem was working on the text files, 
1 used Big Kat to connect to BIX and 
clean up some of my BIX mail. Of 
course, this was clearly the wrong day 
to quit using Crosstalk; that is, Га in- 
tended to check out Mirror, the Cross- 
talk clone program. but ! sure wasnt 
about to do that in the middle of a 
crisis. 

It all worked quite well. Heorot is 
organized into 34 chapters of about 
20K bytes each. It took The Word Plus 
a little more than a minute to read a 
chapter, make a list of unique words, 

(continued) 
Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns 
a comfortable living writing about computers 
present and future. 


SEPTEMBER 1986 * BYTE 321 


| didn't have the 
loggiest notion of 
what to do next. 
I'd never had 
trouble with the 


Printer Optimizer. 


sort them, and check them against the 
three dictionaries in use. During that 
minute 1 could answer a BIX mail in- 
quiry or read a couple of items in а 
conference. Then I‘d turn back to the 
Golem and deal with the spelling 
situation. 

The early chapters took more atten- 
tion, of course, since I started with a 
blank special dictionary. i had to build 
it up, adding character and place 
names and slang. Even so, [ found | 
could get a chapter done in five 
minutes, one of which I'd spent on 
BIX. 

Once | had ten chapters done it was 
time to print. 


CRITICAL JOB DETECTOR 

When we designed my new offices, 
we included a small soundproofed 
room with its own air conditioning. | 
was tired of being in the same room 
with a machine gun: the printers 
would lurk in their own special place. 
[t would be inconvenient to have 
printers at a distance, but it sure 
would be quieter. 

By the time we were actually build- 
ing, though. | had the HP Laserjet 
printer: and it's so quiet that there's 
no need to put it elsewhere. It does 
generate a bit of heat, but fans take 
care of that. 

The LaserJet is normally connected 
to Big Kat and to Zeke IJ, the ancient 
CompuPro Z80 1 write all my books 
on. Actually, neither machine is con- 
nected to the printer: they both con- 
nect to the Printer Optimizer, which 
is a box full of memory that connects 
to Big Kat by a parallel port and to 
Zeke |! by a serial port. It's very handy: 
whichever computer is sending, the 


322 BYTE * SEPTEMBER 1986 


CHAOS MANOR 


Optimizer catches what's being sent 
and puts it off into the LaserJet. The 
Optimizer can also translate various 
print formats into stuff the LaserJet 
understands; if you have a Laserjet. 
you probably ought to have an 
Optimizer. 

However, the Optimizer, like most 
electronic equipment, is apparently 
furnished with a "critical job detec- 
tor." | say this because I've had that 
Optimizer for more than a year now 
and never had one iota of trouble with 
it: but today was different. 

My plan was to connect the Golem 
to the Optimizer. This is simple 
enough: | just get an RS-232C cable 
(I buy mine from Inmac. a pricey but 
reliable mail-order supply house) and 
run it across the floor. The Golem isn't 
normally connected to any printer. 
Once a month I roll the NEC Spin- 
writer out to write checks because the 
LaserJet doesn't take tractor feed, but 
normally the Golem’s jobs don't in- 
clude printing. If | really need for him 
to produce hard copy, its easy 
enough to string the cable: both Zeke 
1] and the Golem talk to the Optimizer 
at 9600 baud with the same hand- 
shaking protocols and such. so I just 
unplug Zeke's cable and plug in the 
Golem's. 

Having connected the cable, it was 
time for a test: the Golem runs under 
Concurrent CP/M. Do a Control-P and 
type a couple of characters to be sure 
things worked right— 

And the Optimizer began to squeal. 

The first rule is Don't Panic. Ma- 
chines know when you're scared. It's 
that "critical job detector" circuit. 
Work carefully. . . 

Maybe I'd connected something up 
wrong. Better test it; but first, go over 
to Big Kat and do a "print screen" just 
to be sure the Optimizer and the 
Laserjet are working. 

More squeals. The Optimizer just 
wasnt going to accept input. 

1 didn't have the foggiest notion of 
what to do next. I'd never had trou- 
ble with the Optimizer. Of course, I'd 
never had such a critical job before. 

"Usually; | told myself, "usually it's 
a cable" Check all cables. No luck, of 
course. Next, look at everything very 
calmly and carefully—aha. Normally 
the Optimizer's little LED display 


blinks to tell you whether it wants to 
print serial or parallel (it can be con- 
nected to two different printers as well 
as two computers). It wasn't blinking. 
It wasnt doing anything. 

Hmm. Time to open it up and look 
inside. That's easy enough. Now push 
down all boards and tap all chips. No 
luck. Then ! noticed: the Optimizer 
has a small lithium battery. This lets 
it remember what it's supposed to do 
even when you've turned off the 
power. The Optimizer seemed to have 
forgotten something. Could that be it? 
If that battery is dead I'm in real trou- 
ble, but suppose the contacts to it are 
corroded? Worth a try anyway. | 
rotated the battery in its holder, then 
reprogrammed the Optimizer. 

Voila! Suddenly everything worked 
fine. Screen dump came through. 
Connect the Golem, do a Control-P; 
works fine. 

The moral of the story is that if 
you're very, very careful and stay very. 
very calm, you can defeat the critical 
job detector. 


AN ORGY OF PRINTING 

From there on things were easy. | had 
one more glitch: I'd never put a ver- 
sion of WRITE configured for the HP 
Laserjet onto the Golem. Attempting 
to print to a Laser]et with a program 
that thinks it's talking to an NEC Spin- 
writer will produce interesting results: 
it fills the LaserJet with form feeds. so 
that even if you halt input into the 
printer you'll get a dozen or so sheets 
of paper with one or two lines of gar- 
bage. The only way I've found to stop 
things when they get that far is to turn 
the LaserJet off, which usually results 
їп a paper jam. Fortunately, paper 
jams are easy to clear. 

Installing a new version of WRITE 
took less than five minutes. After that 
it was a piece of cake. At eight pages 
a minute the Laserjet can print a 
chapter about as fast as | can check 
the spelling, so after [ sent over the 
ten chapters I'd already done, things 
went very smoothly. You do have to 
keep the LaserJet's paper tray filled, 
and that has to be done at its conve- 
nience: if you try to add paper while 
it's printing, you get a paper jam. The 
good news is that the Laserjet remem- 

{continued) 


THE PROGRAMMERS SHOP 


helps save time, money and cut frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


TurboH ALO Graphics for Turbo 
PASCAL - respected, mature, full. 
150 HALO routines, up to 16 colors, 
medium or high resolution, multiple 
fonts. IBM CGA and EGA, Hercules, 
AT&T DEB, morc. РС $ 99 


Al-Expert System Dev't 


Arity System - incorporate w/C. PC $295 
Experteach - Improved, samples PC $399 
EXSYS - Improved. Debug, file & 

external program access. PC $339 
Insight 2+ - dB2, language MS $879 
Others: APES ($359), Advisor ($949), 

ES Construction ($100), ESP ($845), 

Expert Choice ($449) 
BYSO- Common, MacLISP compatible 

250+ functions, fast. PC $150 
GC LISP Interpreter - “Common”, rich. 

Interactive tutorial Call 
Microsoft MuLisp 85 MS $199 
PC Scheme LISP - by TI. SCHEME has 
simple, "orthogonal" syntax. PC $ 95 
TLC LISP - classes, compiler. MS $225 
TransLISP - Good for learning MS $ 75 
WALTZ LISP - “FRANZ LISP" - 

like, big nurns, debug, CPM-80 MS $149 
Others: IQ LISP ($155), UNX LISP ($59), 

IQC LISP ($269) 


A-Prolog 


ARITY Standard - full, 4 Meg 

Interpreter - debug, C, ASM РС $ 350 
COMPILER/Interpreter-EXE PC $ 795 
With Exp Sys, Screen - KIT PC $1250 
MacProlog by Programming Logic 

Systems MAC 3 295 
MicroProlog - enhanced MS $ 229 
Prof. MicroProlog - full memory MS $ 359 
Proiog-86 - Learn Fast MS $ 95 
Prolog-86 Plus - Devclop MS $ 250 
TURBO PROLOG by Borland PC $ 79 
Others: Prolog-1 ($365), Prolog-2 ($1795) 


‘Editors for Programming 


BRIEF Programmer's Editor - 

undo, windows, reconfigure РС Call 
C Screen Editor - w/source 80/86 $ 75 
EMACS by UniPress - powerful, 

multifile, MLISP. Source: $949 $299 
Epsilon - like EMACS PC $169 
Kedit - like XEDIT PC $109 
Lattice Screen Editor-multiwindow 


multi-tasking Amiga $100 MS $109 
PMATE - power, multitask 80/86 5149 
Red Editor CPM $ 95 
XTC - multitasking PC $ 85 


Smalltalk-8O - "Official" Xerox 
licensed version. Compatible with 
Smalltalk-80 v2 running on other 
systems. Compiler, complete graphics 
interface, debugger. windows, text and 
graphics editor, source. Protected mode, 
RAM access. Requires PC AT РС $995 


700+ Programmer's Products 

The Programmer s Shop carries every programmer s soft- 
wart product for MSDOS. PCDOS. CPM. Macintosh. 
Atari, and Amiga systems. We help you choose the best tools 
for you, Most popular products аге in stock, available for 
qui tivery. We will gladly special order a product for 
you 3t no charge — just allow a few extra days for delivery. 

Need Cross Compilers. Translation. or the right Fortran 
compiler? Ask us. 


Our 
a Programmer's Referral List 


+ Dealers Inquire 
* Compare Products + Newsletter 
* Help find a Publisher * Rush Order 
* Evaluation Literature FREE * Over 700 


producis 
* BBS-7PMIo7AM 617-826-4086. » National Accounts Center 


C Support-Systems 


Basic-C Library by C Source MS $139 
C Sharp - well supported, Source, 


realtime, tasks PC $600 
C ToolSct- DIFF, xref, source MS $ 95 
Lattice Text Utilities PC $ 99 


The HAMMER by OES Systems PC $179 
PC LINT - checker. Amiga $89, MS $119 
SECURITY LIB - add encryptto MSC. 

C86 programs. Source $250 PC $125 


Fortran & Supporting 


Forlib + by Alpha - graph, comm. $ 59 
MACFortran by Microsoft - full 77 $229 
MS Fortran - well liked, solid $219 


No Limit - Fortran Scientific $119 
PolyFortran - xref, pp, screen $149 
Prospero - “66, reentrant $349 
RM/Fortran - enhanced “IBM Ftn" $395 
Scientific Subroutines - Matrix $149 


MultiLanguage Support 


BTRIEVE ISAM MS $199 
BTRIEVE/N - multiuser MS $469 
CODESIFTER - Execution PRO- 

FILER. Spot botticnecks. MS $109 


Dan Bricklin's Demo Program РС $ 65 
HALO Graphics - 115 + device 
interfaces, rich, printer. Specify 


language interface PC $229 
Microsoft Windows Software 
Development Kit PC $399 
PANEL - data validation, no 

royalties Xenix $539, MS $239 
Pfinish Performance Analyzer MS $249 


PLINK-86 - a program-independent 
overlay linker to 32 levels. MS $249 
PLINK-86 PLUS - incremental MS $369 
PolyLibrarian MS $ 85 
PVCS Version Control MS $329 


Screen Sculptor - slick, thorough РС $ 99 

ZAP Communications - VT 100, 
ТЕК 40! 0 emulation, file xfer. 

ZView - screen generator 


Atari ST & Amiga 


PD $ 95 
MS $219 


We carry full lines of Manx, Lattice, & 
Metacomco. 


Call for a catalog, literature and solid value | 


800-421-5006 


THE PROGRAMMER'S SHOP " 
128-B Rockland Street, Hanover, MA 02339 
Mass: 800-442-8070 or 617-826-7531 — 7/86 


RECENT DISCOVERY 


Lattice RPG II Compiler - Run RPG II 
programs developed for the System 111 
or system 32/34/36 with little or no 
change in source codc. Screen gen, ISAM. 
& direct files. No royalties. 


| CLanguage-Compilers 


PC $639 


AZTEC C86 - Commercial PC $499 
AZTEC C65 - Personal Apple IE $199 
C86 by СІ - 8087. reliable MS $299 


Lattice C - from Lattice MS $339 
Lattice C - from Lifeboat MS $289 
Mark Williams - widcbugger MS $399 
Microsoft C 3.0 MS $259 


Q/C 88 by Code Works - Compiler 
source, decent codec, native MS $125 
Wizard C - full, fast. MS $389 


C Language-Interpreters 
C-terp by Gimpel - full K & R, 


.OBJ and ASM, large progs. MS $249 
INSTANT C - Source debug. 
Edit to Run-3 seconds MS $389 


Interactive C - interpreter, editor PC $255 
Introducing C - learn C 


fast, self paced tutorial PC $109 
Run/C Professional - Run/C plus 

create add-in libraries, 

load/unioad them. MS $189 
Run/C Lite - improved MS $109 


C Libraries-General 


Blackstar C Function Library РС $ 79 
Blaise C Tools | ($109), C Tools 2 $ 89 
C Essentials by Essential PC $ 85 
C Food by Latticc-ask for source MS $109 
C Utilities by Essential - Comprehensive 
screen graphics, strings. Source. PC $139 
C Worthy Library MS $295 
Entelekon C Function Library PC $119 
Greenleaf Functions - portable, ASM $139 
PforCe by Phoenix - objects PC $299 


C Libraries-Files 


FILES: C Index by Trio - full B 4 
Trec, vary length field, multi compiler 
{File is object only MS $ 89 
/Plus is full source MS $349 
C to dBASE - with sourcc MS $139 
CBTREE - multiuscr record locking. 
sequential, source, no royalties MS $ 99 
CTree by Faircom - noroyalties MS $339 
dbVISTA - full indexing, plus optional 
record types, pointers, Network. 
Object only - MS C, LAT, C86 $159 


Source - Single user MS $429 
Source - Multiuser MS $849 
dBASE Tools for C PC $ 79 
dbc Isam by Lattice MS $199 


APT - Active Prolog Tutor. - 
Guides you in building applications 
interactively. Arity, Borland, 


Prolog-86 compatible. PC $ 65 
Nove: Ail prices subject io change: «hou! notice 
Mersion dus ad. Some pnces are special. Ask ahost 
COD and Pt. All formals атай. 
UPS surface shipping add $1 item. Inquiry 279 


bers which page it messed up in the 
paper jam and does that page again 
once you have the paper tray filled 
and the jam cleared. 

By this time I'd caught up with most 
of the BIX mail, and the special dic- 
tionary for Heorot was doing a lot of 
the work, so that | could check a 
chapter's spelling in four minutes or 
so, meaning that | could now relax a 
bit. | thought of firing up Zeke Il and 
beginning this column, but | didn't. 

What | did manage was to get one 
copy of Heorot done in time for Federal 
Express to come get it. The spelling 
check was worth it, too: there were 6 
to 10 errors per chapter, including in- 
consistent spelling of character 
names, and once a character ap- 
parently changed sex without an 
operation, or would have if The Word 
Plus hadn't caught it. 

So. Thats done. Now to do the 
column. 


WORD PROBLEMS 

Of all the spelling checkers I’ve used. 
| like The Word Plus best; but it does 
have some problems. For one thing, 
it doesn't know any plurals, and it 
doesn't know the full conjugations of 
most verbs: it knows "analyze" but not 
"analyzes" and "dog" but not "dogs." 
By now ['ve put most of those into the 
update dictionary, but it can be an- 
noying while you're building it. 

There are also bugs in the dictio- 
nary. The worst one is that any word 
that contains the root "cen" will be 
reported as wrong; somehow Oasis 
got “cei” in there as the root, so The 
Word Plus believes "ceitered" is cor- 
rect but not "centered." I've found a 
couple of other odd anomalies like 
that. Once in a while, too, The Word 
Plus wants to run two dictionary 
words together, which makes no 
sense. 

For all that, The Word Plus is fast. 
It can find suggested words quickly, 
and it's very responsive to user con- 
trol. | wish Oasis would update the 
main dictionary, but whether that hap- 
pens or not, The Word Plus is the 
spelling-check program 1 recommend. 


SPRING COMDEX 
The Spring Computer Dealers Exposi- 
tion, better known as COMDEX, hap- 
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pens in Atlanta. Every year I say I'm 
not going. but 1 always do, lest | fall 
even further behind. Of course, keep- 
ing up in this crazy business is im- 
possible. just as it's impossible to see 
everything at a COMDEX. | hope 1 
didn't miss anything important. but | 
probably did. 

From what | did see, four products 
stood out. First, Sayette Technology 
(an Eastman Kodak company] has a 
wonderful gadget called the Sayette 
System 10. It's a transparent gizmo 
about the size of a loose-leaf note- 
book. You lay it on top of your View- 
Graph overhead projector and run 
cables to your IBM PCompatible com- 
puter. Now anything that appears on 
the PC screen will get projected onto 
the ViewGraph screen. 

There are limits. No color, to start. 
On the other hand, it will translate 
color output into 16 shades of mono- 
chrome, so this isnt a severe 
handicap. 

Many places, such as the civil engi- 
neering department at the US. Air 
Force Academy, have developed 
really nifty software that can be used 
to demonstrate engineering and 
science principles. Up to now, projec- 
tors that could handle computer out- 
put have been very costly, so most 
schools couldn't afford one. Students 
either have to huddle around a com- 
puter screen or take the instructor's 
word for what's happening. The new 
Eastman projector will change all that. 
At present it sells for less than a thou- 
sand dollars. 1 expect that price to fall. 
| also expect to see some kind of 
adapter for the Macintosh, after which 
this thing is going to have a real im- 
pact on education. 


AT&T PC 6300 PLUS 
My second pick of the show is the 
AT&T PC 6300 Plus. 

| don't know what to do about ATST. 
The company has really great tech- 
nological capabilities. | freely confess 
to being a Bell Labs fan. Moreover, 
AT&T is one of the few companies 
with both the finances and the tech- 
nical resources to be real competition 
to IBM, something this industry sore- 
ly needs. 

With all that going for them. AT&T 
needs only one hit in the small com- 


puter market. The company may have 
it with the 6300 Plus, which is a 98 
percent PC AT-compatible box that 
happens to be faster than an AT and 
also happens to speak UNIX. More 
than that, the 6300 Plus can run one 
job under MS-DOS and simultaneous- 
ly do UNIX tasks. It's also a rather 
handsome piece of equipment. with 
a sensible design, unlike the AT&T PC 
7300 (now called the UNIX PC), which 
takes an acre of desk space and has 
a keyboard cable coiled so tightly it 
can drag the desk to your chair. 

The 6300 Plus І saw had terrific 
graphics. Text on the color screen was 
large, clear, and as steady as anything 
I've seen in monochrome. 

In a word, | was impressed. 

The ATET people said they'd get me 
a 6300 Plus, and 1 confess I'm rather 
eager. Certainly it could take the place 
of Big Kat. and it could possibly 
become the main machine here. 

That's the plus side. 

On the minus side, ATST could take 
marketing lessons from just about 
anybody, including some companies 
in Chapter 11. That isn't just in the 
computer field, either. As | was writing 
this, 1 got what must have been my 
tenth call from ATST urging me to 
choose them as my long-distance car- 
rier. The only problem is that | already 
chose them. Both by mail and every 
time they called before. I'm afraid | 
screamed at the poor chap on the 
phone. | also told him that the next 
time AT&T calls me. I'm going to 
change to anyone but them. Think that 
will work? 

AT&T does believe in telephones. 
They believe so much that they don't 
put addresses on their press releases. 
They do give phone numbers, of 
course, both office and what they say 
is the home number of their press of- 
ficer. Calling that after business hours 
gets an answering machine. | wonder: 
do they figure people will call for an 
address? And do they need the 
business? 


ATARI ST 

My third pick of the show was the 
Atari ST; the software base for this 
machine continues to grow, and it's 
now quite clear not only that Atari will 
sell a lot of them but that the third- 
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party support base is growing. 

For example, Mind Mine Computer 
Center has kits to upgrade the 520ST 
to a ful! megabyte and also to install 
a permanent battery-backed clock/ 
calendar. Installing the calendar re- 
quires pulling a chip and inserting it 
into a piggyback board. The instruc- 
tions are clear, and anyone but a cer- 
tified klutz could do it. The memory 
expansion is a bit more difficult and 
requires soldering. Mind Mine warns 
that it's no job for a novice. I agree. 
but the instructions are very clear, and 
it's a lot easier to use their kit than to 
expand the 520ST by piggybacking 
chips, as many have done. With those 
provisos, | recommend both boards 
and look forward to Mind Mine's 
future efforts. 

Another Atari product | have no 
trouble recommending is Zoomracks 
from Quickview Systems. Zoomracks 
was written by Paul Heckel, the author 
Of Elements of Friendly Software Design 
(Warner Books, 1984), which was my 
book of the month a year or so ago. 
It's a kind of database program that's 
the simplest thing in the world to use. 
Remember a few years ago when the 
Execuscan Scan Card systems were all 
the management rage? | sure do; Í 
bought several of them and even gave 
a few as presents. Alas, like most such 
organization schemes, the paperwork 
was too much, and my leatherbound 
Execuscan systems languish on book- 
shelves. Zoomracks, though, is very 
like Execuscan except that it's com- 
puterized, meaning that it's very sim- 
ple to set up racks of "cards," label 
the racks, and put whatever you like 
on the cards. !t really works on the 
Atari. There's a version for the IBM 
PC, too; it's a bit slow, but fast enough 
on an AT. With that reservation, very 
much recommended. You'll hear 
more about Zoomracks in the future. 

More Atari software: a ton of stuff 
from Antic Software, ranging from 
some of the most absurd joke pro- 
grams to Maps and Legends, which 
has lots of maps and map-drawing 
tools. Antic specializes in low-cost 
software that comes without manuals. 
Alas, they've also set things up so that 
most of their help files have to be 
printed out, and І don't have a printer 

(continued) 
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"BRIEF is simple to learn and 
use and extremely sophisticated" 
PC Magazine, July 1986 
Tailor Program Editing to Your Style | 


* A high-level, readable Macro * Full "regular expression search" - 
Programming Language - allows wild cards, complex patterns 
customization for programming » Adi ч 
languages ... Complete, unlimited online: E 
variables, etc. 


* Edit multiple files of unlimited size 
(2 Meg is OK) 


* Keystroke macros - for common 
typing sequences 
Suspend BRIEF to execute, exit го 


* Multiple Windows on screen with rade apt ge ng ia a 


different or same file, fragments. etc. DEBUG) then resume BRIEF 
* A bona-fide UNDO stack (up to 300) session 


of al] operations; deletions, reading Comni ; 
piler-specific support like auto 
files, search. translate, more. indent, syntax check, compile with- 


* Reconfigurable keyboard in BRIEF 


Recent Survey Data 

88% of survey respondents were more 
productive with BRIEF than other 
editors. 


50% were more productive with BRIEF 
option than their previous editor in 5 hours 
or less. 
72% were performing all operations in 2 | 
335-B Washington a, hours. 


Only $195 
Call 800-821-2492 


Norwell, MA 0206 


617-659-1571 For PC, AT, compatibles or Tandy 2000. 


| Answer: 1040ST" 


Question: Which computer is the first in 
the world to give youl Megabyte of 
power for under $1,000? 


The 1040ST is a major breakthrough in personal com- 
puters. Indeed, it's the world's first computer with an origi- 
nal list price that represents less than $1 per kilobyte. 

To give you an idea of what an extraordinary accomplish- 
ment that is, let's look at the price-per-kilobyte figures for 
some well-known competitors. 


The Macintosh,” for example, comes in at over he per 
kilobyte, the Amiga™ is over $5 per kilo- — 
byte and the PC AT™ is a whopping $9. 
In contrast, the 10405T comes in at 
an incredible 98 cents per kilobyte and a 
total price of just $999" for the com- 
plete system: CPU, disk drive and 
high-resolution monochrome — 


monitor. 


ATARI апа 1040ST are trademarks = = hy 
Amiga is a trademark of Commodo 


AT ia a Irademark of Inlarational B 
Maciniosh is а lradamark icansed = ion actin. - 
© 1966 Atari Com. 
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assigned to the Atari just now. On the 
other hand, much of their stuff is 
self-explanatory. 

| could go on, but surely the point 
is clear: Atari ST software pours forth 
like a flood. The Atari is here to stay 
and delivers more computer power 
for the buck than anything else that 
| know of. 


AMIGA 
My top pick of Spring COMDEX was 
the Amiga. 

The Amiga did have some prob- 
lems. For instance, when Ken Sheldon 
and | approached the Atari booth, 
they practically ran out to grab us; | 
stood in the Amiga booth for 15 
minutes before anyone spoke to me. 
Atari software was demonstrated by 
hackers: most of the Amiga software 
was demonstrated by clerical employ- 
ees from Commodore headquarters. 

None of that really mattered. What 
was important was that the Amiga 
booth was jammed. I could feel the 
excitement. It reminded me of the 


. early days of microcomputers. More- 


over, once | got past the clerks and 
secretaries, there were plenty of real 
hackers. 

Mike Lehman, who originally wrote 
Pascal MT+ and was later a vice presi- 
dent of Digital Research, has started 
a new company called Maxisoft. The 
product is MaxiPlan, a combination 
spreadsheet and database with chart 
capability. MaxiPlan knows how to do 
a lot of statistical calculations. It will 
make databases and charts, and it will 
talk to you through the Amiga's 
speech synthesizer. You'll spend a 
while on the manual—this thing is 
powerful, and the instructions can be 
complicated—but it's worth the invest- 
ment. Highly recommended. 

TDI Software has Modula-2 com- 
pilers for both the Atari and Amiga 
machines. The Atari version is a new 
release that fixes some problems with 
the original. Both versions work and 
should make it simpler to transport 
programs [rom Atari to Amiga. Long- 


| time readers know I'm a Modula-2 


fan; this is a reasonable implementa- 
tion, and TDI is working to make it 
better. The chief problem is the docu- 
mentation: TDI needs to give more 
and better examples of just how to 


write and compile simple programs. 
Pournelle's law of software documen- 
tation: You can't have too many ex- 
amples. I wish TDI would learn it. 

The Amiga is known for its graphics; 
one of the best graphics programs is 
Deluxe Paint by Electronic Arts. Alas, 
they use an obnoxious copy-protec- 
tion scheme. That's its only real fault: 
otherwise, Deluxe Paint is glorious. 
There's just very little you can't do 
with it. You can color-cycle portions 
of your drawing. so that waterfalls 
have running water: zoom in for fine 
details; and suchlike. It's a lot of fun. 
EA also has various games, some in- 
teresting. some boring. 

Mindscape is another company that 
has developed some interesting 
Amiga software. The Halley Project is 
a spaceflight game that's part arcade 
but largely strategic; it helps to know 
something about planetary astron- 
omy. 

Activision has a whole bunch of 
Amiga software, including Music 
Studio, which | haven't much got into 
but which looks wonderful. and a 
series of illustrated text adventure 
games, including Hacker, which some 
say is the most difficult adventure of 
that type ever written. 

In other words, there's a great deal 
of Amiga software: business, games. 
educational, programming tools. That, 
however, wasn't the real hit. 

What was really impressive was the 
Amiga Sidecar. a box that turns an 
Amiga into a 99 percent PCompatible. 
Moreover, since the Amiga is a multi- 
tasking machine, they were able to run 
PC software as just one job. It was 
eerie to watch Flight Simulator run- 
ning as if on a PC and still see the 
famous Amiga bouncing ball in the 
background and a word-processing 
program running in the foreground. 
The Sidecar has both 8088 and 8087 
chips and is supposed to sell for sig- 
nificantly less than a thousand dollars. 
An Amiga plus Sidecar plus hard disk 
would be one of the most powerful 
combinations around, and | had no 
problem designating that the number 
one pick of Spring COMDEX. 


PROBLEMS 
One problem I've had with the Amiga 
is that while 1 kept hearing about all 
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the new software for it, | never got 
any. Commodore's people sent cata- 
logs, while the Atari people sent soft- 
ware. At COMDEX, Bob Pariseau, vice 
president for software development 
and one of the original Amiga devel- 
opment team, promised to fix all that. 
He also arranged to get me a Sidecar 
as soon as it was available. | left COM- 
DEX convinced that the Amiga was 
likely to be the product of the year. 

Two weeks later, Commodore laid 
off nearly 200 people, including Bob 
Pariseau. There were 55 Amiga peo- 
ple in the West Coast office; 20 were 
let go. Moreover, many who didn't 
leave immediately were put on notice; 
others, seeing the handwriting on the 
wall. quietly began sending out their 
résumés, The rumor І hear is that the 
investment bankers want Commodore 
to reduce their payroll by 50 percent; 
given Commodore's financial situa- 
tion, the company is in no position to 
argue. 

The question, then, is whether Com- 
modore has—and can keep—enough 
hightech people to support the 
Amiga properly Commodore says 
they can. So do Amiga enthusiasts. 

Me, I don't know. The situation is 
made vastly more complicated 
because many of those laid off were 
required to sign. as a condition for 
getting a few more severance benefits, 
a particularly severe—I would say 
obnoxious—nondisclosure agree- 
ment, the first term of which is that 
the agreement itself is secret. This has 
made it very difficult to get a decent 
picture of what has really happened 
at Commodore, and as | write this in 
early June | don't think anyone knows. 

So. I like the Amiga. and 1 was much 
impressed by the enthusiasm of the 
Amiga people at COMDEX. Of 
course, even then the Commedore 
top brass must have known that many 
of those enthusiasts wouldn't be with 
the company two weeks later. By the 
time you read this, we may know the 
end of the story. i can't say I'm very 
fond of Commodore's management, 
but І do wish the Amiga well. It's a 
heck of a machine. 


NAVY MICRO 
The Navy Micro Convention at Virgin- 
ia Beach was quite an interesting af- 


fair. The exhibitions tended to be 
dominated by Zenith, which is hardly 
surprising since Zenith is furnishing 
the armed services with most of their 
personal computers. Indeed, the de- 
mand for the new Zenith Z-248 PC AT 
clone is so great that | can't get one. 
Real Soon Now, they tell me. 

One absolutely fascinating product 
at the Navy Micro exhibition was from 
Eastern Computer. 1 don't even know 
the product's name: | have a brochure, 
but it's all in Chinese. 

What Eastern makes is a board for 
the IBM PC, XT. or AT that, coupled 
with their 24-pin printer, will let your 
machine write Chinese—using an or- 
dinary PC keyboard. 

You enter Chinese into the machine 
by keystrokes or phonetically. That is, 
[ watched James Cheng of Eastern 
Computer type in 


TKNL YFEMBNKG 


which resulted in Chinese characters 
appearing on the PC (monochrome) 
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screen. He could also have typed in 
"Zheng Su-timg," which is phonetic 
for the same result: his name. 

Clearly this system isn't much use 
unless you know Chinese; but if you 
have ever seen a Chinese mechanical 
typewriter, with its great number of 
keys and different platen wheels, 
you'd appreciate just how revolution- 
ary Eastern's board is. With traditional 
Chinese typewriters, really fast typists 
are lucky to do about 10 words a 
minute; Cheng teils me that with his 
system they get up to 40 or 50 words 
a minute. 

If you're thinking of publishing in 
Chinese, you'll want to give Eastern a 
call. 


How's THAT? 

| met Wayne Rash at the Navy Micro 

show. Wayne works for American 

Management Systems and also does 

reviews for BYTE and other computer 

magazines. I'd corresponded with him 
(continued) 


Question: Which computer was 
specially designed for people 


who hate to wait? 


Let's face it, any time you spend waiting on a computer 
is time wasted. That's why Atari? built the 1040ST with а 
sizzling clock speed of 8 MHz. 

And with 1024K bytes of Random Access Memory the ST™ 
gives you an incredible combination of power and speed. 


(The PC AT," for example, has 512K of memory.) 
So you'll spend time working on your ST, instead of 


waiting on it. 


In addition, the 1040ST costs an 
amazingly low $999*, which makes it the 
first computer in the world to deliver 1 
Megabyte of memory for under $1,000. _ 


(The PC AT costs about 54,500.) 
So if you haven't checked 
out the ST yet, what are you 


waiting for? 


ATARI, ST, and 1040ST are trademarks п 
AT is \ ademar of ا‎ ned rane. Inc. 
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Resolution Is 
A Numbers Game... 
SO Be It. 


From 480 dots x 200 lines up to 720 dots x 480 lines 
fH scanning from 15.75 to over 25.00 KHz. 


E. over a decade, NANAO has 
been producing the finest 
monochrome and color moni- 
tors for OEM's worldwide. Now 
our high resolution monitors 
are available right from the 


= 30 different models 
= Broad range of features 


= Monitors to fit almost every 
computer and configuration 
(including the IBM PC/AT 


source— factory direct. The and AT&T 6300) 

quality, selection, and prices 

are beyond compare. But в Designed, built, sold and 
please do. serviced by NANAO 


NANAO USA Corporation 
573 G. Vintage Park Drive — Foster City, CA 94404 (415) 341-7055 
Dealers and VAD/VAR Inquiries Welcome 
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on BIX, but until | got to Virginia 
Beach Га never met him. 

I'm glad | did. He has some fascinat- 
ing stories. One of the best concerns 
the HP Integral. 

The Integral came with a single flop- 
py disk and was supposed to do 
UNIX—which came on several disks. 
Needless to say, that setup didn't 
work very well. You could, however, 
get an external hard disk for the 
machine. Wayne got one. Now the 
problem was to format it. HP had fur- 
nished a format program, but it didn't 
seem to work. Finally he called HP. 

It took a while but eventually he 
found someone who knew how to do 
it. It seems you were supposed to 
start the format program, and as soon 
as it began to run, quickly disconnect 
the data cable. After that the loboto- 
mized hard disk would happily format 
itself. 

| don't see very many HP Integrals 
any more. | think І can guess why. 


T.N.T. 

À couple of weeks ago. someone on 
BIX came up with the notion that a 
bunch of hackers should work to- 
gether on BIX to design a program. 
There followed considerable discus- 
sion as to what that program should 
be. Eventually someone suggested an 
indexing program, which generated 
more discussion on what features 
such a program might have. 

Before they could settle the details, 
Bruce Tonkin of TNT. Software leaped 
in. First he gave a long list of features 
an index program ought to have. Then 
he announced that he would write it. 
A week later he announced that he 
had written it. 

"It" turned out to be My Index. a 
whole series of programs that, work- 
ing together. produce an index. The 
only requirements are that you're run- 
ning PC-DOS and that your text editor/ 
word processor be able to "print to 
disk," so that the index program can 
figure out what page things are on by 
counting form feeds. Once you have 
that you can get started with the in- 
dexing. 

The first program in My Index 
makes a list of unique words in the 
document. A second program will 
then remove common words you 
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don't want to index. You can also go 
through the list with a text editor and 
eliminate words by hand: and to make 
life simpler, Tonkin provides you with 
a file of common words you're unlike- 
ly ever to want indexed. From there 
you proceed step by step, until you 
have an index. 

It won't be what | consider a pro- 
fessional index, with sublevels, and 
phrases, and suchlike: but it has its 
uses. Back when we were doing com- 
puter books (something I've just 
about given ир). I'd have been ex- 
tremely happy with My Index as the 
starting point for a full index; it would 
have saved days of work. 

My Index works best with Tonkin's 
MyWord! text editor, which itself is 
about as much bang for the buck as 
youTe likely to find in a word- 
processing program. Like all T.NT. 
software, MyWord! and My Index have 
ridiculously low prices compared to 
the competition. If you run CP/M. 
TRSDOS. or PC-DOS, you definitely 
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ought to have the ТМТ. catalog: 
theres an awful lot of good stuff in 
there. 


FONTASY 

ProSoft has once again improved 
their already excellent Fontasy desk- 
top publishing program for PCs. l'm 
running their demo on Big Kat as | 
write this, and it's impressive. Fontasy 
has a whole bunch of fonts, 60 small 
pictures like file cabinets and little 
shapes; and it works with a variety of 
printers, including the Epsons, HP's 
LaserJet and Thinkjet. and most other 
standards. 

It does kerning—that is, tucks small 
letters in under the wing of large 
ones—proportional spacing. and ail 
the other stuff you'd expect. In addi- 
tion to the 28 fonts that come with 
Fontasy, some 300 more, and 400 pic- 
tures, are available separately. At 
$69.95 for the basic program. Fontasy 
is quite a bargain. If you're thinking 

(continued) 


Question: Which computer builds 
in multiple features instead 


of hidden costs? 


It seems that a lot of our competitors design stripped down 
computers, and then charge extra for every feature and upgrade 


you add. 


Atari? doesn't do that, because we believe the features and 
level of performance you want should be built in to begin with. 
That's why the 1040ST gives you a full Megabyte of memory. 
While the competition only gives you the chance to spend big 
dollars trying to improve their memories. 
Another trick they use is to make sure their — — — 
interfaces don't meet industry standards, фе. 
so you're locked into their system. In con- 
trast, the ST™ uses standard interfaces across 
the board, such as the RS-232C port for 


serial modem communications and 
the parallel interface for an industry 


standard printer. 


Of course, the ST's best built- 
in is the price, which is an incred- 


ible $999% 


ATARI, ST, and 1040ST are trademarks of Alari Corp. 
Є 1996 Атал Corp. 
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of publishing a newsletter, you could 
do a lot worse. 


REPORTS PLUS 

One of the people | met at Spring 
COMDEX was Sue Currier, president 
of Softsync. She'd arranged to meet 
me in the press lounge at an ungodly 
hour in order to tell me about Reports 
Plus, a program intended to rival 
Borland's Reflex. 


mation package aimed at 
producing better writing, 
not more writing. 


© Messages are Inserted 
directly into text to point 
out possible errors and 
problern areas. 
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She began talking about the pro- 
gram. [t will take SuperCalc3, Lotus 
1-2-3, R:base, dBASE, or other files 
and transform them in interesting 
ways to generate and format reports. 
It would sell for $99 and is all menu- 
driven to make it simple to use. No 
programming required. 

It all sounded good, but then came 
the fatal question. "Copy-protected?" 
| asked her, thinking that І would just 


THE Intelligent 
Grammar and Style Checker 


RightWriter is a new tool to help you produce lean, powerful BUSINESS 
WRITING. RightWriter uses advanced artificial intelligence technology 
to flag errors in GRAMMAR, STYLE, USAGE, and PUNCTUATION. 
RightWriter is the first office auto- 


"T "d `~ WRITE? 
ым УИ E 


arë i i 


€ Easy to Use — onlyone 
command to leam, your 
word processor does the 
rest. 


® Works with Leading 
Word Processors — 
including WordStar®, 
Volkswriter®, PFS-write®, 


MultiMate®, and others. "RightWhiter is an ignis ы wat 
eye-opening software pack oe OSL 
e Readability Index — ыыы es 
measures the reading “The doc Word t 


grade level of the docu- 
ment using the D.O.D. 
standard Flesch-Kincaid 
formula. 


* Uncommon Word List 
— lists misspelled, slang, 
and uncommon words. 


e Recommends — never 
decides. RightWriter is a 
writing aid. The final 
decision is always left 
to you. 
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-PightWrter ; 
is Бов а idea whose time 


best } 


Volkwuriter ls в trademark of 


umMentation ; 
have -—" Ss among the 


Jim Pile, Soft Sector 


Avallable from your юса! dealer or: 
DECISIONWARE, INC./RightSof Division 
2033 Wood 51. ә Suite 21B 

Sarasota. FL 33577 

Phone Orders Call: (813) 952-9211 
Add 54 for shipping and handling. 

VISA E MASTERCARD accepted 

30 Day Money Back Guarantee 


RightWriter Is a trademark of DecisionWare, inc., WordStar is a tradernark of 


. Faille is n trademark of Мине 
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get it on the record. 

"Uh, well—we're thinking about it," 
she said. 

There followed 15 minutes of con- 
versation. It turned out that the review 
copy shed brought to hand me was 
indeed copy-protected with one of 
those crazy schemes that let you in- 
stall it on your hard disk. 

"Not me," [said. "You wont get that 
stuff within miles of my hard disk." 

The upshot was that 1 refused the 
copy and told her to get back to me 
if they decided to remove the protec- 
tion scheme. Three weeks went by. 
Then came a box from Softsync: a 
copy of Reports Plus and a letter ex- 
plaining that they'd decided to put the 
program out unprotected. It also ex- 
plained that the program, called twen- 
ty/twenty in Britain, had won some 
competitions against Reflex and 
Paradox over there. 

What with running around to Navy 
Micro and AAAS. І haven't had a lot 
of opportunity to work with Reports 
Plus; but what I have seen I like a lot. 
l've already used it to reformat some 
expense reports | put up with Super- 
Calc3, and it's certainly easy enough 
to use. [t comes with both demonstra- 
tion and tutorial disks, and so far | 
havent found any glitches. I've 
become somewhat used to Reflex. 
but i had no trouble adapting to the 
Reports Plus method. 

All in all, Reports Plus is a for- 
midable rival to Reflex. 


AT-STYLE KEYBOARD 

A lot of people hate the IBM PC key- 
board. Certainly | do, and I've said so 
often enough. 

[ have it on good authority that the 
designer of the IBM PC AT's keyboard 
was given explicit instructions to 
"make it so that d* *n Pournelle won't 
trash it in his column." They suc- 
ceeded, too: the PC AT's keyboard is 
pretty good. 

Robert Solomon at Data Desk Inter- 
national thought so too, and he 
brought out an ATstyle keyboard for 
the PC called the Model 8700. There's 
also a version available for AT com- 
patibles. 

It's a good keyboard. Good feel: the 
keys have tactile feedback. No mush 

(continued) 


If youthink 


youcan'tatfordaUNIX system, 


weve | 


ur PC into а 


Tum 


multi-user em. 


Convert your IBM PC-AT 
(ot compatible) into a multi- 
user/tasking UNIX work 
station—at absolutely the best | 
price anywhere, any time. ; 
Based on the Al&-certified 
UNIX System V/286, the 
MICROPORT SYSTEM V/AT 
is designed for use in vir- 
tually ary computer environ- 
ment, from office automation 
to software development. 


Over 200 utilities 
come standard. 


Grep. awk, son, split, cut, paste, vi and 
ed (and many more) now let you search 
and modify files, make use of electronic 
mail, emulate terminals, calculate elec- 
tronically convert dala and publish. 

M МАТ is more than a look-alike. 
It was derived from AT&T's own UNIX 
System V release 2 iAPX286. It thereby 
contains standard System V features the 
competitors dont support, such as the 
powerful symbolic debugger, sdb, the 
shell-layering job-control facility and the 
F77 Fortran compiler, as well as program- 
ming tools such as ctrace, cflow, and bs. 
Also standard is File System Hardening 
айтал greatly reduces data loss in a power 

чите, 


Want some more features? 


e Console driver providing ANSI terminal 


interface for monochrome, CGA, 
Hercules and EGA cards. 


e Multiple Virtual consoles alow up to 
four virtual windows of operation. 


e Record and File Locking 


Supports the 286's 16 megabyte virtual 
address space and fully utilizes its other 
advance features. 


e Supports all standard IBM drive types 
and most non-standard hard-disk 
drives. 

e Requires only one hard-disk partition, 
and allows DOS to reside on the same 
hard disk. 


e Provides utilities to transfer files to-and- 
from DOS file systems. 


UNIX and Ove) are nademaries of KTET 
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æ Dynamic disk buffer allocation provides 
RAM disk performance for systems with 
large memory configuration. 


e Runs on virtually all PC-AT clones. 


e Binary compatible 
with the AT&T 6300 
Plus UNIX System. 


Super software- 
development 
environment 


We've provided everything: Make, 
yacc, lex, secs, cflow, ctrace plus every 
standard ym V software-development 
tool. The F/7 Fortran compiler. And the 
AT&T Portable C compiler for the 286. Both 
C and Fortran compilers generate 287 in- 
structions directly—for systems not con- 
taining 287 math coprocessors, a kernel- 
resident {EEE-compatible 287 emulator is 
provided. The large-model code produced 
by the compiler is among the densest and 
faslest currently available. 


An ] 


14 E. + 
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dollar change. 


To order: Complete the information below. Your 


a $160 surprise. 


So, how do we do it? 


MICROPORT offers SYSTEM WAT at a 
fraction of the price of the competitors 
simply because we build on the generic 
System V/288 product from AT&T. This en- 
tire utility package from the certified 
release has been copied directly to 
SYSTEM V/AT—without so much as a 
recompile. Not only does this mean that 
MICROPORT can offer SYSTEM V/AT at a 
remarkable low price, it also guarantees a 
level of quality present in few (if any) other 
UNIX-system implementations. (And, since 
our staff was part of the group that im- 
plemented the standard System V/286 
port for Intel, MICROPORT can offer com- 
a support for the system, as 
well. 


And a dollar change 


The price is even better than you 
thought. Order right away and well retum 
one silver dollar just as rapidly, with your 
product shipment. (If you'd like a little more 
time well apply that dollar to the cost of a 
i a welll send right away 
too. 


90 DAY MONEY BACK GUARANTEE 


Є V ræ SN. attractively-packaged and fully-documented order will be 
Ew. X shipped within two weeks. 
7! s MICROPORT SYSTEMS, INC. 
4200 Scotts Valley Drive 


SYSTEM V/AT 


L3 RUNTIME SYSTEM Includes the SYSTEM V/AT operation 


system and over 200 ія, for two users 
QUANT 


O SOFTWARE DEVELOPMENT SYSTEM The completa 
Soltwara Generation System tor 286 бе 
QUANT. 


and cher programs. 
QUANT. 


ihicated above. 
QUANT 


О OPTIONAL Ihree 1o eght- usw upgrade. 
QUANT: 


Stwppina and handhng cnarges (In Ihe USA, 
$14 00. in Canada, $1800. and ir Europe. $110 . 


RR Jio lll eee ——————— 


$160.00 


$168.00 
O TEXT PREPARATION SYSTEM Includes nrofl, rofi, spall 


$169.00 
О THE COMPLETE SYSTEM Coniains all ihree packages 


$439.00 


Sub _  . 
(CA residents add 6.5% lax рег соруу _ _ 


TOTAL DUE: .. — 


Scotts Valley, CA 95066 
408/438-UNIX or 800/PC2-UNIX (outside CA) 


MÀ SS €—‏ — ا ل س ا eee eee‏ مسد م س  — eee‏ — س —O‏ 


CITY. 

SATE ДР. 

COUNTRY тсс — ——À —— 

С) VISA О MASTERCARD D BANK DRAFT О CHECK 

CARD NUMBER EXP DATE 

О Send à brochure only and keep me on your maling list 
paasa 
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TURBO PROGRAMMERS- 


. CUTS DEBUGGING FRUSTRATION. 
TOebugPLus is a new, interactive symbolic de- 


s Examina and change variabies ai runtime 
using symbolic names — including records, 
pointers, arrays, and local variables, 

n Trace and sel breakpoints using procedure 
names of source slatements; 


= View source coda while debugging; 


= Use Turbo Pascal editor and DOS DEBUG 
commands 


TOebugPLUS also includes a special MAP file 
generation mode fully compatible wilh external 
debuggers such as Periscope, Alton, Symdeb, and 
others — even on programs written with Turbo 
EXTENDER 


An expanded, supported version of Ihe acclaimed 
public domain program TOEBUG, the TDebugPLUS 
package includes one DSDD disk, complete source 
code, a reference card, and an §0-page printed 
manual. 256K of memory required. Simplify 
debugging! £60 COMPLETE. 


TURBO EXTENDER ™ 


Turbo EXTENDER provides you the following 
powerlul tools fo break the 64K barrier: 


= Large Coda Model allows programs (o use all 
640K without overlays or chaining, while 
allowing you to convert existing programs with 
minimal effort: makes EXE files; 

a Make Facility offers separate compilation 
eliminating the need for you to recompile 
unchanged modules; 

e Large Data Arrays automatically manages 
dala arrays up to 30 megabytes as well as any 
arrays in expanded memory (EMS); 

a Additional Turbo EXTENDER tools inciude 
Overlay Analys!, Disk Cache, Pascal Encryptor, 
Sheli File Generator, and Fite Browser. 


The Turbo EXTENDER package includes two DSOD 
disks, complete source code, and a 150-page 
printed manual. Order now! $85 COMPLETE. 


TURBOPOWER UTILITIES™ 


“if you own Turbo Pascal, you should own 
TurboP'ower Pr Utilities, that's ail there 
is In it.” ruce Webster, BYTE Magazine 


TurboPower Utilities offers nine powerful pro- 
grams: Program Structure Analyzer, Execution 
Timer, Execution Profiler, Pretly Printer, Command 
Repeater, Patiern Replacer, Dilference Finder, File 
Finder, and Super Directory. 


The TurboPower Ulilitiss package includes three 
DSDD disks, reference card, and manual $95 with 
source code; $55 execulable only. 


ORDER DIRECT TODAY! 

a MC/VISA Call Toli Free 7 days a week. 
800-538-8157 x830 (US) 
800-572-3470 x830 (CA) 

= Limited Time Offer! Buy two or more 
TurboPower products and save 15%! 

u Satisfaction Guaranteed or your money back 
within 20 days. 


For Brochures, Dealer or other information, 
PO, COD - calf or write: 


—-— EERGER m 478 W Hamilon #196 
T a Campbell, CA 85008 
(408) 378-3672 
" M-F 9AM-5PM PST 


The above TwboPower producis require Turbo Pascal 3 0 
(siandard, 8087. or BCD) and PC-DOS 2.X or 3 X, and 
гип on the IBM PC/XT/AT and compalies. 
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at all. It has a Selectric layout. There's 
a two-year warranty. To make the deal 
even better, it comes with Borland In- 
ternational's SuperKey keyboard en- 
hancer bundled in. 

This is about as good a keyboard 
deal as you're likely to find, provided 
that you're willing to put up with hav- 
ing your numeric keypad double as 
your arrow keys through the use of 
Num Lock. That, of course, is what 
IBM decreed, so Data Desk didn't 
have much choice if they wanted to 
copy the PC AT keyboard: and of 
course it does save weight. 

Alas. | find it something of a royal 
pain, and after using the Data Desk 
keyboard for a month or so, I went 
back to my big Enigma Research key- 
board. The Enigma does not have as 
good a feel as the Data Desk, and if 
| get to where I'm writing books on 
a PCompatible. I'll probably switch 
back to the Data Desk: but for BIX- 
ing and game playing and spelling 
checking and all the other stuff exept 
writing for hours on end, the Enigma 
is just one whack of a lot more con- 
venient. In any event, | have absolute- 
ly no hesitation in recommending the 
Model 8700. 


ORCHIDS 

Last minute department: Orchid Tech- 
nology keeps coming up with more 
and better stuff to keep your PC from 
becoming an anvil. Now they have a 
286 upgrade for your IBM PC XT. It 
won't work on your older PC. Actual- 
ly, it will, but you'll need to upgrade 
the power supply; kits for doing that 
are advertised all over the place, so 
that shouldn't be difficult. 

With the Orchid PCturbo 286e, your 
XT will run programs around twice as 
fast as will a normal PC AT, which 
makes it about five times as fast as a 
normal PC. Orchid also makes the 
ECCELL. a memory board that not 
only finds memory errors but corrects 
them. (The name is an acronym for 
error correction.) 

l'll have more about Orchid's new 
stuff in a later column. We've been 
using the PCturbo 186 board for two 
years now without glitches; I've no 
reason to believe we wont have as 
good an experience with the PCturbo 
286e as soon as | get a new power 


supply into Lucy Van Pelt, our (quite 
old) IBM PC. 


WINDING DOWN 

Barry Workman tells me he's selling 
lots of copies of FTL Modula for 
CP/M; and by the time you read this, 
he expects to have an IBM PC version. 
Meanwhile Tony Pietsch says he'll 
have WRITE for the PC done very 
soon; and another associate is trying 
to port WRITE onto the Atari ST. It all 
sounds good to me. 

The game of the month is Time Ban- 
dit from MichTron Inc. MichTron 
makes a lot of software for the Atari 
ST. Time Bandit on the ST is the best 
arcade-type computer game | have 
ever seen, either on a home computer 
or in an actual arcade. It has some 11 
dungeons, each with four levels. ! 
haven't begun to master the silly game. 
| haven't quit trying, either. Watch out, 
Starship Excalibur, here | come! Full 
speed ahead, and damn the Watch 
Tribbles. . . 

The book of the month has to be 
the report of the Citizens Advisory 
Council on National Space Policy. It 
has to be, because it has taken up just 
about every spare moment I have. 

The Council! consists of some 50 
aerospace experts and meets ir- 
regularly at Larry Niven's house. I'm 
chairman, in part because they figure 
they can stick me with writing the final 
report, which indeed got done at 6 
a.m. on the morning we left for Phil- 
adelphia and the AAAS meeting. 

This year’s Council meeting was dif- 
ferent: long before we had the actual 
meeting, we got many of the issues 
settled through conferences on BIX. 
G. Harry Stine, who's collaborating 
with me to turn the Council report 
into a book (America: A Spacefaring Na- 
tion Again; Baen Books, late 1986), will 
probably do an article on how we 
used BIX before and after the 
meeting. We learned a lot, including 
some of the strengths and weak- 
nesses of electronic conferencing. 
More on that another time: but | 
guarantee you we'd not have accom- 
plished half what we did if it hadn't 
been for BIX. 

The computer book of the month 
has no author: it's Programmers at Work. 
First Series from Microsoft Press (1986, 
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AMIGA SIDECAR.......... Price not 
announced 

Commodore Business Machines Inc. 

1200 Wilson Dr. 

West Chester. PA 19380 

(215) 431-9100 


AT&T PC 6300 Pius . Starts at $4755 
AT&T Technology Systems 

Computer Systems Center 

4513 Western Аме. 

Lisle, IL 60532 

(800) 247-1212 


CHINESE CHARACTER 


Eastern Computer 

600 Lynnhaven Parkway 
Virginia Beach, VA 23452 
(804) 340-2496 


DELUXE PAINT, ........205, $99.95 
Electronic Arts 

2755 Campus Dr. 

San Mateo, CA 94403 

(415] 571-7171 


FONTASY VERSION 2 ........ $69.95 
ProSoft 

7298 Bellaire Ave, Box 560 

North Hollywood, CA 91603 

(818) 765-4444 


MAPS AND LEGENDS ........ $34.95 
Antic Software 

524 Second St. 

San Francisco, CA 94107 

(415) 957-0886 


NMNEPCAM wo 4-00 ¢60-84 gece 5150 
Maxisoft 

2817 Sloat Rd. 

Pebble Beach, CA 93953 

(408) 625-4104 


| MODEL 8700 KEYBOARD 
| for PC compatibles....... $99.95 
[ШЕ o —-—-——— алайа $119.95 


$14.95), and it consists of interviews 
with a whole bunch of hackers, includ- 
ing Dan Bricklin (VisiCalc), Andy Herz- 
field (Macintosh OS}, Bill Gates (Micro- 
soft BASIC). Wayne Ratliff (Vulcan, 
which became dBASE Il), and many 
others. Quite readable and provides 
good insight into the varieties of 


ITEMS DISCUSSED 


Data Desk International 
7650 Haskell Ave., Suite A 
Van Nuys, CA 91406 

(818) 780-1673 


MODEL 9000 KEYBOARD ...... $350 
Enigma Research 

4534 Vista Del Monte, No. 104 
Sherman Oaks, CA 91403 

(818) 784-0343 


MODULA-2 COMPILER 


Atari ST) ............ vee 979.95 
developer's version ...... $149.95 
MODULA-2 COMPILER (Amiga) $89.95 
developer's version ...... $149.95 
TDI Software 


10410 Markison Rd. 
Dallas, TX 75238 
(214) 340-4942 


Music STUDIO ............ $59.95 
HACKRER ................ $44.95 
Activision 

PO. Box 7287 


Mountain View, CA 94039 
(415) 960-0410 


My INDEX ....Price not announced 
MYWORD! ........02000c cence $35 
ТМТ Software 


34069 Hainesville Rd. 
Round Lake, IL 60073 
(312) 223-8595 


PCTURBO 286E............. $1195 
ECCELL (IBM PC AT] $595 to $1660 
Orchid Technology 


47790 Westinghouse Dr. 
Fremont, CA 94539 
(415) 490-8586 


PRINTER OPTIMIZER ..........93690 
Applied Creative Technology 

2156 West Northwest Highway 
Dallas, TX 75220 

(214) 358-4800 


hacker mentality. 

[ am now out of space, which is just 
as well because I'm also out of time: 
it's 2 a.m., and this has to be at BYTE 
by dawn. (l'l use BIX to send it.) Of 
course, it first must go through the 
spelling checker. 

As | said. it's been quite a day. 


REPORTS PLUS ..,............ $99 
Softsync Inc. 

162 Madison Ave. 

New York, NY 10016 

(212) 685-2080 


SAYETTE SYSTEM 10......... $1200 
Sayette Technology 

1133 Mt. Tead Blvd. 

Rochester, NY 14606 

(716) 458-0177 


THE HALLEY PROJECT ....... $44.95 
Mindscape 

3444 Dundee Rd. 

Northbrook, IL 60062 

(800) 221-9884 


THE WORD РШ$5............. $150 
Oasis Systems 

2765 Reynard Ave. 

San Diego. CA 92103 

(619) 453-5711 


TIME ВАМОТ.............. $39.95 
Michiron Inc. 

576 South Telegraph 

Pontiac, MI 48053 

(313) 334-5700 


UPGRADE KIT .......... $199.95 
CLOCK/CALENDAR KIT ....... $49.95 
Mind Mine Computer Center 

13256 Northeast 20th St., Suite 4 
Bellevue, WA 98055 

(206) 641-6138 


ZOOMRACKS 
for Atari ST or IBM PC ....579.95 
Quickview Systems 
146 Main St., Suite 404 
Los Altos, CA 94022 
(415) 965-0327 


Jerry Pournelle welcomes readers comments 
and opinions, Send a self-addressed, stamped 
envelope to Jerry Pournelle. clo BYTE, One 
Phoenix Mill Lane, Peterborough. NH 
03458. Please put your address on the let- 
ter as well as on the envelope. Due to the high 
volume of letters, Jerry cannot guarantee a per- 
sonal reply. 
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A MEGABYTE FOR DOS! 


| MicroWay is the world's leading retail 
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ч of 8087s and high performance 
pgrades. We stock a complete selec- 
tion of 8087s that run from 5 to 12 
MHz All of our coprocessors are 
shipped with a diagnostic disk and the 
best warranty in the business — one 
year! We also offer daughterboards for 
Socketless computers (NEC PC) and 
287Turbo which increases the clock 
speed of the 80287 from 4 to 10 MHz. 
Our NUMBER SMASHER/ECM”™ runs 
at 12 MHz with a acy of RAM 
and achieves a throughput of .1 mega 
flops with 87 BASIC/INLINE, Intel For- 


SPEED UP YOUR AT 
OR AT COMPATIBLE 
WITH 287TURBO" 10 MHz 


A2D-160" MicroWay's Data Acquisition Board 
performs 160,000 12 bit Analog to igital conver- 
sions per second! Includes are drivers The 
fastest 12 bit A to D board available. For the IBM 
PC XT and compatibles. ..... айд «491295 


S7SFL” MicroWays Scientific Function LF 
brary contains 170 scientific and engineering tune 
tions Callable from most 8087 compatible com- 

pilers ... First Language $250; Additional $100 


MATRIXPAK™ manages a MEGABYTE! 
Written in assembly language, our runtime pack- 
age accurately manipulates large matrices at very 
fast speeds Includes matrix inversion and the 
solution of simultaneous linear equations. Calk 
able from RM or MS Fortran, - — or 
87 BASIC/INLINE. 2. 1...1. 1... ‚ each $99 


B7FFT' writen in ay һаа рег 
forms Forward and Inverse FFTs on real and corr 
ex arrays which occupy up to 512 Kbytes of 
M. Also does convolutions, auto correlations, 
hamming, complex vector multiplicalion and com- 
plex to radial conversions. Callable from most 
8087 compatible compilers............... $200 


87FFT-2" performs two-dimensional FFTs, 
Ideal for image M un Requires 87 FFT $100 


FASTBREAK™ the 8087 to ir 
crease the speed of Lote -2-3" Version 14 or 
TA*Dy unio BICI, nn eee eere ero tnn 2, 979 
87V For users who have to be abso! 


sure of their results! This background pM 


kaly performs an 8087 accuracy stress 
о. a ra ыан ЕЗЙ wines ы) 
Microsoft Fortran V 3.31 .......... een $209 
IBM Professional Fortran ............... „ $585 
Ryan-McFarland Fortran V 20 ............ $399 
NAG Fortran Library ...,.................. $300 
Grafmatic for Fortran or Pascal. ........... $125 
MultiHalo Graphics (1 гелии TAX -Al ДЕ 
"usc же н...................- $549 
INTEL ABOVE BOARD ................... CALL 
JRAM, AST, MAYNARD.............- ee CALL 


| PO. Box 79 
Kingston, Mass. 
02364 USA 
(617) 746-7341 


Micr 


Way 
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tran, or Microsoft Fortran Software re- 
viewers consistently cite MicroWay 
software and 8087 expertise as the 
best in the industry! Our customers fre- 
quently write to thank us for recom- 
mending the correct software and 
hardware to meet their specific mamas 
They also thank us for our same-da а. 
shipping! In addition to our own рг 
ucts which "e the 8087 and 
80287, we stock the largest supply of 
specialized software available For 
more information call us at 


617-746-7341 


whieh comes wit The only Intel-Lotus EMS board 
comes with two m es of running 

r drain CMOS installed Includes 
RAI disk, print spooler, disk cache, and EMS driv- 
ers. For the IBM PC, XT & compatibles.. .. $549 


MegaPage AT/ECC" EMScardforthe PC 
AT and compatibles includes Error Correction Cir- 
mb With ECC, 11 RAM pese ye ital e 
rencounters RAM L3 
CMOS 5 $799: with 3 dered a MOS 9 
Optional serial/parallel daughterboard..... 


DFixer" Our disk utility which "Mie 
checks PC or AT hard disks for bad sectors and 
updates the MS DOS file allocation table accord- 
ingly. Solves the AT hard disk problem! ... $149 


DOptimizer" Optimizes the way your hard 
disk or stores it рит files Speeds up accesses 
by recombining fragmented files. ........... $49 


DCache" Our disk caching software speeds 
up your VO by sto repetitively used tracks in 
memory. The amoun memory used can be 
selected in 64 Kbyte banks ................ $49 


87MACRO/DEBUG™ Contains all the 
pieces needed for writing 8087/80287 d 
Code & MicroWays B7DEBUG debugger. $1 


OBJ —ASM" A multipass object module trans- 
lator and disassembler. Produces assembly larr 
guage listings which include public symbols, ex 
ternal symbols and labels commented with cross 
references Ideal for patching object modules for 
which source is not available. ............. $200 


87 BASIC" includes patches to the IBM BASIC 
or MS Quick BASIC Compiler for USER TRANS- 
PARENT 8087 support Provides super fast per- 
formance for all numeric operations including trig- 
onometrics, Iranscendentals, addition, subtrac- 
tion, multiplication, and division...... each $150 


87BASIC/INLINE" converts the output of 
the ІВМ BASIC Compiler into optimized 8087 
inline code which executes up to seven times fast- 
er than 87 BASIC. Supports separately compiled 
inline subroutines which are located in their own 
segments and can contain up to 64 Kbytes of 
code This allows rams greater than 128K! 
Requires the IBM C Compiler Version 1 and 
a Macro Assembler. Includes 87BASIC ... $200 


MICROWAY UDI runs RTOS or RMX come 
pilers under DOS ......................... $300 


Micro 
Way .| | 
8087 Support 


For the IBM PC, PC XT, PC AT and Compatibles. 


NUMBER SMASHER/ECM" 
THE FASTEST ACCELERATOR 
CARD AVAILABLE 
gives you 12 MHz speed in two modes: 
704K or one megabyte of "Extended 
Conventional Memory" MEGASWITCH 
MMU and MegaDO software make it 
possible to run DOS applications with 
upto 1015K using PC compilers, Auto- 
CAD and Lotus 1-2-3. Does not re- 
quire EMS software. Totally compat- 
ible Priced from $599 with 512K to 
$1199 for complete package. Optiorr 

al 8087-12... $295 


8087 UPGRADES 


All MicroWay 8087s include a one year warranty, 
complete MicroWay Test Program and accurate 
installation instructions 


8087 5 MHz............... $109 


For the IBM PC, XT and compatibles 


8087-2 8 MHz........... $149 


For Wang AT&T, DeskPro, NEC, Leading Edge. 


80287-3 5 MHz......... $179 


For the IBM PC AT and 286 compatibles. 


80287-6 6 MHz.........$229 


For 8 MHz AT compatibles 


80287-88 MHz ........ $295 


For the 8 MHz 80286 accelerator carda 


NEC V20, V30................ $16, $30 
64K RAM Set 150ns............ .... $10 
256K RAM Set 150ns.............. $29 
256K RAM Set 120ns.............. $39 
128K RAM Set PC AT.............. $49 


287 Turbo” 10 MHz If you own an AT, 
Deskpro 286 or AT compatible, this is the card you 
ei to get reasonable numeric performance. It 

э into your 80287 socket and includes a spe- 
cially driven 10 MHz 80287. The card comes in 
three configurations The ІВМ AT version includes 
a hardware RESET button ................ $450 


287 Turbo 8 MHz ................... $369 


87/88Turbo” isa stubby card which includes 
a clock calendar and a speed controller which 
ah a id ne of your motherboard from 4.77 
lo 7.4 MHz. Its use requires your PC to have a 
socketed 8284. Typical speed increase is 1.6 to 
2.0. The card overcomes slow hardware by slow- 
ing up only when such devices are accessed and 
running at full gue otherwise ........... $149 
Optional 8087-2 
2B6TurboCache" This new MicroWay ac 
celerator uses 8K of cache memory and 80 € 
80287 processors to provide an average x 
increase of 3:1 for most programs m 4 
specifications and benchma 


Call for our complete catalog ^ 
software which supports the 8087. 
In London, please phone 223-7762 
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TWO FINE 


PRODUCTS 


: BY BRUCE WEBSTER 


It's now mid-May as | write 
this: wonder of wonders, I'm 
going to get this column in 
on time. It should make the 
folks back at Peterborough 
happy: | know it's a relief for 
me. Maybe | can make a 
habit of it. 

There have been a few columns in which | haven't picked 
a product of the month: this is the first time I've picked 
two: Turbo Prolog (from Borland international) and Light- 
speedC (from Think Technologies). Both deserve it, and 
| considered sliding one back a month to avoid “diluting” 
the honor. But | felt that both also deserved timely 
coverage (or at least as timely as anything with a three- 
month lead time can be). so here they are. 


STANDARD DISCLAIMER 

Since | am about to say some nice things about a prod- 
uct from Borland International, 1 thought | would once 
again make it clear that | have had business dealings with 
Borland in the past. | wrote most of Turbo Tutor back in 
1984, and | contributed to the rewrite of Turbo Tutor early 
last summer. In both cases, | was paid a lump sum for my 
work in lieu of any royalties, so there was and is no on- 
going financial connection with Borland. If you feel that 
somehow invalidates or makes suspect what I've written 
below, fine. Frankly, | feel a little silly even mentioning this. 
However, over the last several months I've had people ac- 
cuse me of a suspicious bias for or against (a) Apple. (b) 
Atari, (с) Commodore, (d) all of the above, so | thought 
Га make everything clear right from the start. And for 
those of you who are curious, the answer is (e) none of 
the above. 


PRODUCT OF THE MONTH: TURBO PROLOG 
When | first got my hands on Turbo Pascal a few years 
back, it excited me as few software products had. With 
all its quirks, bugs, and rough edges, it represented a real 
breakthrough in computer software and set Borland on 
the path to becoming a major power in the microcom- 
puter software industry. Borland has come out with many 
products since then—perhaps too many—and none have 
excited or impressed me as much as Turbo Pascal did. 
though most have been successful. And even though 1 
have copies of just about everything Borland has put out, 
Turbo Pascal has been the only product I've used for any 
length of time. 

Well, | can now say "Borland's done it again!" and really 


Turbo Prolog 
from Borland and LightspeedC 
from Think 


mean it. As I'm sure most of 
you are aware (wouldn't you 
like to get just a percentage 
point or two of Borland's ad 
budget?), Borland has re- 
leased Turbo Prolog, a Prolog 
development system for the 
IBM PC and compatibles. 
[Editor's note: See a review of Turbo Prolog on page 293.) It re- 
quires 384K bytes of memory, can actually be run on a 
one-floppy-drive system (and works nicely on a two-drive 
system), and runs under MS-DOS/PC-DOS 2.0 or later. It 
is an actual compiler, capable of producing stand-alone 
applications (.EXE files). It comes with two disks: one con- 
tains the actual Prolog system; the other has more than 
60 example programs. Much of the manual, which is over 
200 pages, is dedicated to a Prolog tutorial. Turbo Prolog 
is not copy-protected and sells for the amazing price of 
$100 (less a nickel). 

What's so interesting about Prolog in the first place? 
Well. it's a nonprocedural language that allows (requires) 
you to specify a set of rules, data, and relationships, then 
tries to find answers to goals that you give it. It is so dif- 
ferent from procedural languages (Pascal, C, FORTRAN, 
BASIC, etc.) that it takes a radical shift in thinking to move 
over to it. | freely admit that | haven't made the shift yet, 
even though I've worked through the first six chapters, 
following the tutorial and keying in all example programs. 
Of course, the fact that I was using C on the Macintosh 
and FORTH on the Amiga during the same time period 
might have had something to do with the cognitive 
dissonance I've had to deal with. 

Listing ! shows a simple Turbo Prolog program. The do- 
mains section defines any data types specific to the pro- 
gram itself. The predicates section defines any relation- 
ships between domains. The clauses section gives actual 
implementations of predicates. These can be facts, like the 
various assertions of likes, or they can be rules, like the 
definition of the predicate friends. 

For example. given the program in listing 1. you could 
specify a few different goals. if you asked for the goal 
likes(X, reading). the program will find names X such that 
likes(X, reading) is true; in this case, the values returned 
for X are eva and george. You could ask for the goal 
likes(eva, X), which would return the solutions reading and 
biking. For a different approach, you could ask likes 

(continued) 
Bruce Webster, a consulting editor for BYTE. is reached c/o BYTE. 
PO. Bex 1910, Orem, UT 84057, or on BIX as bwebster. 
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debuts 


ACIOR 


inone 


month. 


There's a better way to program coming 


in October. 


It's like an advanced research system. 
Instead of data structures and procedures. it 


uses active objects. Bul 


it produces finished, 


useful programs. Not experiments. 


It's easy to optimize, 


and it has a new way to re- 
claim unused memory. As 
a result, it runs so fast on 
microcomputers, it's good 
even for real-time control. 
And it's built around 
Microsoft; Windows, which 
help when you write your 
programs. Апа when other 


people use them. 


it's called ACTOR?" and it will perform like 
nothing you've ever seen. To find out more 


about it, just call. 


The*WhitewaterGroup 


906 University Place, 


Evanston, IL 60201 


(312) 491-2370 


Little Board™/186....9 495 


High Performance, Low 


e B MHZ 60186 CPU, DIA, Counter /Timers, 
512% RAM, rero vaht slates, 
16 128K EPROM 

e Mini/Micro Floppy Controller (1-4 Drives, 
Single ‘Double Density, 1-2 tied, 
40/60 track) 

Ф 2 RS939C Serial Ports (50-38, 400 baud), 
4 Centronics Printer Port 

+ Only 5.75 x 7.75 inches, mounts directly to 
а 5-1/4" disk drive 

® Power Requirement: *SvDC at 1,254; 
*19VDC at ПБА; On board -12¥ converter 


ANa] 


COMPUTERS. INCORPORATEO 


Cost PC-DOS Engine 


а Hard Disk support | 
NEW OPTIONS AVAILABLE 
s EXPANSION/186 with: 
€ 519K additional RAM 
€ 9 95 mc/Async RS92392/ 499 serial ports 
e Battery backed Beal Time Clock 
e 8087 Math Co-Processor 
® Buffered VO Bur 
о SCSIJIOP for STD BUS 
è PROTO/186: prototyping adapter 
* CONCURRENT DOS: Multitasking? 
Mutti-user (2/4) Operating Systam 


Mi^, Ga Corp, 801865, inde Corp. 


67 East Evelyn Ave. « Mountain View, CA 94041 a (415) 9692-0230 » TELEX 4940309 
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Listing |: A simple Turbo Prolog program. 


domains 
person, hobby = symbo | 
predicates 
l\Ikes (person hobby) 
friends(person,person) 
clauses 
likes(gregg,gerbils). 
likes(eva,biking). 
| I ikes(george,reading). | 
1 ikes(eva,reading). 
likes(ezra,driving). 
likes phi I, flying). 


irre a if | 
ond likes(Y,Z) and X <> Y. 


likes({X,Z 


(phil, flying). which would return the solution TRUE; like- 
wise, the goal likes(gregg,driving) would return FALSE. 
Similar goals can be specified for the predicate friends. 
The goal friends(eva, X) will return the solution george 

When you boot up Turbo Prolog, you first notice the user 
interface. It's a multiwindow, keyboard-controlled, menu- 
driven system that works smoothly and well. Your environ- 
ment consists of five windows. The top one, the menu Баг, 
is fixed and unchangeable. It lists your main commands— 
Run, Compile, Edit, Options, Files, Setup, and Quit—which 
you can execute by typing the first letter of each command 
or by using arrow-key selection. Three of the commands 
(Options, Files, and Setup) have pop-down menus that let 
you select options by the first letter or by arrow com- 
mands. Some commands (like Load File) will open up 
other windows (like when you need to enter a filename]. 
You can always travel back up the chain of windows by 
pressing the Escape key. 

All the action takes place in the other four windows. The 
window names--editor, dialog, messages, and trace—may 
clue you as to their function. You actually enter and modify 
your Prolog programs in the editor window. You interact 
with your running Prolog program in the dialog window: 
that is, all program input and output take place here. You 
can see which clauses are being invoked in the messages 
window, while the trace window gives you a more detailed 
step-by-step evaluation of your program's execution if you 
have the trace function enabled. You can resize and re- 
locate all four windows using the arrow keys, then save 
your custom setup. 

The editor window accepts both a WordStar subset of 
commands (Control-X. Control-S, etc.) and commands 
from the function keys and arrow keys. The window auto- 
matically does horizontal and vertical scrolling as needed 
while you type or move through your text. A Help key (ЕІ) 
brings up a pop-up window from which you can get a de- 
scription of the basic set of editing commands. 

When you have entered your program, you hit the 
Escape key to get out of the editor window. then you type 
"C" (for Compile) or “R” (for Run). In both cases. the pro- 
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The BCC52 packs 
an entire development 
and acquisition system 


into a single dose. 


The BCCS2 _— 
Mum 


Exes control upast | 
when uved as a: 


Indications for use: 
When a single controller 
board or a complete devel- 
opment and acquisition 
system is needed. 


Active Ingredients: 

Intel 8052 8-bit processor, 

8K floating point ROM resi- 
. dent control BASIC, 3 on- 

board parallel I/O ports, 


1] А single board 
controllo or 
2 The m afa 
fully 
data bash ni 
ae " 
fysiem a 


Serial terminal port (auto baud rate select), Serial 
rinter Роч Socketed for 48K bytes RAM and 
PROM, 2 interrupts, Expandable to 64K bytes 

each of data and program memory, On-board 

intelligent 2764/27128 EPROM programmer. 


Micromint, Inc. 


Board's actual size: "ض41‎ x Ip" 


Dosage: Take either a single board or an entire 
system to provide control relief. 


CAUTION: 
This product has proven to be habit forming. 


Now available without prescription 
from Micromint for only 


rl. a£ 


CALL TOLL FREE 


1-800-635-3355 


in Connecticut call: 1471-6170 


25 Terrace Drive, Vernon, Connecticut 06066 TELEX: 643331 


AT LAST: Professional 
Typesetting Capability 
For PC Users 


With PC TEX" — the best-selling full 
implementation of Professor Don Knuth's 
revolutionary typesetting program TEX. 


FINEST Typeset Quality Printing From: 


dot matrix laser phototypesetter 
= @ү1 a Gig 
oo 
: е . e f e. dz 
zi t ё Ра a —00 
ami «+» Omn 
WIDEST Range Of Output Device Drivers: 
e Epson FX, LQ e HP LaserJet* 
e Toshiba e Apple Laser Writer 


e Corona LP-300* e APS-5 phototypesetter 
e Screen preview, with EGA or Hercules card 


MOST COMPLETE Product Offering: 


PC ТЕХ (not copy protected) includes the following: 

e Our specially written PC TEX Manual, which en- 
ables you to start using TEX right away. 

e Custom “macro packages" that provide formats 
for letters, manuals, technical documents, etc. 

e The IATEX document preparation system, а full- 
featured macro package for preparing articles, 
books, reports, etc., and TFX User's Manual. 

e ÁMS-TgX, developed by the Amer. Math. Society 
for professional mathematical typesetting. 


Site licenses, volume discounts, and interfaces to 
PC Paintbrush, PC Palette, FancyFont and Fontrix 
are also available. 


PRICED FROM ONLY $249.00! 


(Printer drivers and interfaces additional.) 


zl 


— BS JR Mm 


Ч 


Laser printer, 
fonts & software 


from $2995.00 


For IBM PC/XT, AT or compatible, DOS 2.0 or higher, aud 
512K RAM. Hard disk required for printer drivers and fonts. 
*HP LaserJet and Corona require additional interface boards. 


For more information call or write: 


Personal TpX, Inc. 


20 Sunnyside, Suite H, Mill Valley, CA 94941 (415) 388-8853 


This ad, with space for the photograph, produced by PC TEX. 
Typeset on the Epson FX80, the Corona LP-300 laser printer, 
and the Autologic APS-5 phototypesetter. 


TeX ів a trademark of the American Mathematical Society. Manufac- 
turc¢ra’ product names are trademarks of individual manufacturerse. 
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gram is then compiled; in the latter case, it is also ex- 
ecuted. If an error is found during compilation. the editor 
window becomes active, the cursor is placed at the of- 
fending location, and an error message is displayed across 
the bottom of the window. The error message vanishes 
as soon as you hit any key; unfortunately, the message 
is often wider than the editor window, and any attempt 
to scroll the text over to make the message visible results 
in the message's departure. 

When the program compiles correctly and is executed, 
control passes to the dialog window. Any program out- 
put shows up here; likewise, any input takes place in this 
window. If you have defined a goal (or goals) within your 
program, running it initiates an attempt to solve those 
goals. If you have no defined goal (as is the case with the 
program in listing 1), the program asks you for one: you 
can then type in an appropriate goal, for instance, 
likes(phil,X). If you make an error іп the goal, the cursor 
is positioned at the offending spot and an error message 
appears at the bottom, much like compiler errors in the 
editor window. And like the editor window, the dialog win- 
dow is often too narrow for the error message to be 
readable, and the message disappears as soon as you type 
anything. 

One of the nicest features of Turbo Prolog is that you 
can bounce directly between the dialog and editor win- 
dows. Pressing F9 will take you from the dialog window 
into the editor; F10 will take you out of the editor win- 
dow. incrementally compile any changes made, and (if suc- 
cessful) take you to the dialog window. Incremental com- 
pilation is a key to the speed of the Turbo Prolog inter- 
face. In effect, Turbo Prolog remembers most of what it 
has compiled. When you change a clause. it usually has 
to recompile only that one clause. This makes for quick 
development, allowing you to try out different ideas and 
add different rules. 

Some strong points of Turbo Prolog are the trace and 
debug features, which let you single-step through your pro- 
grams, seeing just what clause is being evaluated at any 
moment and what values your program is using at that 
point. You can even turn tracing off and on again within 
your program, so that you don't have to step through sec- 
tions that you've already debugged. 

Another asset is the long list of predefined predicates 
that not only make for a full Prolog implementation but 
also give you easy access to screen I/O, graphics, system 
calls, arithmetic functions, and string handling. Further- 
more, Turbo Prolog has the capability of calling external 
predicates written in assembly language, C, or Pascal. Note 
that you can't call routines written in version 3.0 of Turbo 
Pascal: however, version 4.0 (due out sometime ín the 
future) will produce linkable code files that can be called. 

The manual is generally well written, more so than many 
of the Borland documents. The style is clear and readable, 
and it is well organized. І have only two complaints. First. 
more examples would have helped, especially in the early 
chapters. Prolog is such a different language from the ones 
| and many other programmers have used. that it would 
help a lot to see the best approaches to different probiems 
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(like loops). Also, the exercises given in the book are prob- 
ably easy for a Prolog programmer with any experience, 
but they can prove to be tough for someone (like me) 
whos just learning Prolog and has no good idea of where 
to start. 

I| had done a little Prolog programming before receiv- 
ing Turbo Prolog, using Chalcedony Softwares PROLOG- 
V Plus interpreter. But I’m not qualified to judge how good 
the implementation is, so | showed it to two instructors— 
Dr. Dan Olsen and Gary Stokes—at Brigham Young Univer- 
Sity who have worked with Prolog. They were impressed 
with the implementation itself, especially its speed and 
completeness, and also with the development environ- 
ment. They said it was superior to the Prolog systems 
they ve been using (including an implementation on a 
VAX-11/780 minicomputer), and they are looking at switch- 
ing to Turbo Prolog for class use. Stokes also took a pro- 
gram that he was unable to debug on the VAX and got 
it quickly running using the trace features of Turbo Prolog. 

Their main complaint about Turbo Prolog involves the 
limitations on having a program expand its own clauses 
(or rules. You can add facts, like the assertion 
likes(eva, reading). you cannot, however, define new rules 
or expand on old ones. This, | suspect. stems from the 
compiled nature of Turbo Prolog programs. An interpreter 
has an easier time accepting new rules, since it is main- 
taining the source code somewhere in memory, to which 
the program can add new definitions. For stand-alone 
Turbo Prolog programs to do the same, they would have 
to somehow include the compiler (or a subset thereof) 
in the code file, which would greatly increase memory and 
disk requirements. 

The biggest question about Turbo Prolog is how much 
demand there is for it out there. My first inclination is that 
there wouldn't be much, especially since the folks most 
likely to buy it—do-it-yourself programmers—are going to 
be firmly entrenched in procedural thinking and will have 
difficulty switching over to the appropriate mind-set. On 
the other hand, the demand for Pascal compilers was 
grossly underestimated at the time Turbo Pascal hit the 
market or, more accurately, the positive qualities of Turbo 
Pascal radically enlarged the market. The same may be 
true of Turbo Prolog; given its performance, quality, and 
low price, it may well create a much larger market than 
might otherwise exist. 

The other big question in my mind concerns the prob- 
lems that Turbo Prolog is best suited to solve. | don't have 
a good feeling for the type of problems that Turbo Pro- 
log addresses and the ways in which it might solve them 
better than, say. Turbo Pascal. This is probably due more 
to my own ignorance (which, as always. Im trying to 
eliminate) than anything, but it will remain a question until 
[ know enough to answer it myself. 

Even with those questions, Turbo Prolog may be as sig- 
nificant a leap in software design as Turbo Pascal repre- 
sented three years ago. | am not sure that the height of 
that leap is obvious, for a number of reasons. First, there 
are few Prolog programmers in the microcomputer world. 

(continued) 
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for Turbo 
Pascal Programmers 


turboMAGIC™ urns your ideas into state-of-the-art programs. 


Your productivity increased, or your money back! 


Let your imagination run wild! It's easy with turboMAGIC. Input forms. 
Report forms, Help windows. Pop-up menus. Pull-down menu systems. 
And more! turbo MAGIC will turn 15 minutes of your time into code thal 
would take you hundreds of hoursto write. Whether you're a professional 
or just a beginner, you need turbaMAGIC. 


It's POWERFUL! It's FLEXIBLE? (t's FAST! It's MAGIC! 


MACICscreens. A revolutionary breakthrough! Screens update 
automatically to show relationships among fields. Dependent 
values change and unneeded fields disappear before your eyes. 
You get easy-to-read screens. 


MACICwindows. For truly flashy programs! Pop-up windows at the 
touch of a key. And when necessary you'll scroll within framed 
windows for help ar data entry. 


MACIChelp. Everywhere! Get automatic bottom-line help and a 
help window for each field of input forms. And you'll have a 
help window for each option of a menu. You have more than 
200K of context-sensitive help in turboMACIC! 


MAG/Ckeylines. A class act! At the touch of a key the bottom line 
changes to remind you of your full, customized function-key 
setup. 


All this magic and more is in turboMAGIC. Put it in your programs 
too! turboMAGIC makes it easy. Here's how: 


Full-Featured Editor - WordStar-like. Absolutely the best! 

Arrows © repeat 9 color * box (automatic turns/intersections) 
Block Ф reformat € color © move © copy è read ® write 
Centers 9 current page е line ® text in a box 

Colors © menu selection е all systems supported è no flicker 
Graphics 9 menu selection of extended ascii characters 

Priming ® customized graphics character translation € fonts 


Flexibility - never before seen in a code generator! 

® Up to 66 lines in a farm. 

9 Full WordStar-like editing for input forms. 

€ Your form image stored either in a typed constant or in a picture 
file. turbo MAGIC can even combine several picture files into one. 

€ Field types galore: numeric (bounds checking) € date (validity 
check] € character (you can specify the legal input set} 9 string (fill 
character, case conversion, justification, and a picture facility that 
lets you add your own format elements * boolean ө male/female e 
yes/no ® dollar amount е social security telephone ® zip code e 
numeric with automatic increment ® menu (your options appear at 
the tap of a key). You want more types? turba MAGIC lets you add 
your own. 


Free Bonus! We'll give you an impressive screen/printer installer for the 
programs you create with turbaMACIC. And we'll also send you some 
valuable demo programs FREE! 


Wouldn't you like some magic? Order turboMAGIC today. Only $99.00. 
You have nothing to lose with our 30-day full money-back guarantee. 
CALL NOW! 1-600-225-3165 (Outside Alabama, orders only) or 205-342- 
7026 (VISA & MC welcome, no PO, no COD) 


Requires; Turbo Pascal 10 and an IBM PC/XT/AT or compatible 256& RAM minimum 


Nol copy protected. 


Sophisticated Salrware Inc. 
$586 Old Shell Road 
Mobile, AL 36608 (205) 342-7026 
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THE ВСР 1000 BAR CODE READER DELIVERS 
UNPARALLELED PERFORMANCE AT A BREAKTHROUGH PRICE 


e IBM-PC/XT/AT and ә Extremely High First 
iles Read Rate 


Compat тж 

e Compatible With Ф -Friendly Menu- 
AJI d Styles Driven Ч Software 

e Stainless Steel Wand 6 Su Component 
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Code Sym ias 
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e Network Compatibility Codes In One Minute 
e Auto-Discriminates e Fivo Foot Extension Cord 
Between Codes For Wand 
e Non-Contact e Altractivo Quantity Pricing 
Scanner Option e Two-Year Semice Waranty 


SEAGULL SCIENTIFIC SYSTEMS | 
601 University Avenue, Suite 150 | 
| 


Sacramento, CA 95825 
(916) 485-7320 


DeSmet C 


now with 32-Bit tion 


still $109 


The editors’ choice for fast compilation and execution. The 
price/performance winner in all major C benchmarks since 
1983. Includes Compiler, Assembler, Binder, Librarian, 
Execution Profiler and Full Screen Editor. Supports both disk 
and memory resident Overlays. Contains both 8087 and 
Software floating point support. Full STDIO library. 


inter 


Large Case Option 


Makes a great C Compiler even better. Adds 32-Bit Pointers to 
C88 so you can utilize all of your PC. Groups scalar and static 
dala for fast access. Supports the D88 debugger. 


Gain most of the benefits of an interpreter while losing none of 
the run-time speed of the C88 compiler. Display C source and 
variable contents during execution. Set breakpoints by function 
name or line number. Examine and set vanables by name using 
C expressions. 


order direct from: 


C Ware Corporation 
505 W. Olive, Suite 767, Sunnyvale, CA 94086 U.S.A. 
(408) 720-9696 — Telex: 358155 
We accepi VISA, MasterCard & American Express 
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at least compared to the number of Pascal programmers 
who were around when Turbo Pascal came out, so there 
aren't nearly as many people who can appreciate what 
Borland has done. Second, Turbo Pascal has spoiled us, 
both with respect to what we generally expect from com- 
pilers and what we specifically expect from Borland. Third, 
Prolog is such a different language from what most of us 
grunt-work programmers are using that it's hard to com- 
pare its capabilities to those of the languages (С, Pascal, 
BASIC, etc.) we've been using. І suspect it will be a few 
years before we can evaluate just what Borland has re- 
leased here: a curiosity or a milestone. 

My recommendation: If you're at all interested in arti- 
ficial intelligence, databases, expert systems, or new ways 
of thinking about programming, by all means plunk down 
your $100 and buy a copy of Turbo Prolog. | plan to keep 
using it. 


PRODUCT OF THE MONTH: LIGHTSPEEDC 

| mentioned LightspeedC in my column last month, and 
it certainly deserves more coverage. For those of you un- 
familiar with it, LightspeedC is a C compiler—or, more ac- 
curately, a C development environment—for the Macin- 
tosh. It produces native 68000 code and stand-alone ap- 
plications, including desk accessories. It requires 512K 
bytes of memory and 800K bytes of storage (RAM disk, 
floppy disk, hard disk, or any combination thereof). The 
manual claims that you could get by with a single 400K- 
byte disk drive, but save yourself a lot of grief and make 
sure you have at least 800K bytes (two single-sided flop- 
pies, one double-sided floppy, etc.). It comes with three 
single-sided disks; one has the actual system, one has ex- 
amples, and one has utilities and libraries. As for the 
manual, it's about 400 pages long. is large and readable, 
and can occasionally be convinced to stay open. though 
it helps to hold it down with other books, disk drives, rocks, 
etc. The product is not copy-protected and sells for the 
reasonable price of $175. 

In LightspeedC, the basic development unit is called the 
project. A given project, represented on the desktop by 
a LightspeedC icon. is a collection of C source files, ob- 
ject code libraries, and other projects. You can add files 
to a project. remove them from the project. and group 
them into segments. (Before you ask. no, you can't add 
a project to itself. When you ask to add files to a project. 
the file-selection box is smart enough to screen out that 
project as well as all files already added to the project.) 
You can also set the project to one of four types: applica- 
tion (the default), desk accessory, device driver. and code 
resource. By using the project approach. LightspeedC per- 
forms a lot of bookkeeping and other project management 
for you, eliminating the tedium of tracking lots of different 
files. 

When you start up LightspeedC. either directly or by 
double-clicking on a project icon, you come up in a stan- 
dard Mac environment: desktop, menus (seven in all), and 
a window listing the files that comprise the current proj- 
ect. You can then double-click on any of the source file- 
names and go into the editor to make additions and 
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changes. If you're creating a new source file for your proj- 
ect, you can open up a new (untitled) file, edit it, save it 
out under some name, then add that file to the project. 
The editor itself is a simple, clean, Mac-style editor: not 
too many features, but | haven't found any bugs yet, either. 
і started opening up files for editing to see how many | 
could have open at the same time. Once | got 12 open. 
| started moving and resizing windows, then | closed them 
all. No problems. Also, the editor is not a separate "mode" 
from the compiler and linker: you can have editing win- 
dows open at all times. 

So far. so good. but nothing terribly spectacular or in- 
novative. That comes when you decide to compile and 
run your program. The first time through. LightspeedC 
compiles each of the source code modules. The compiler 
is fast. especially if you're running off a hard disk or a RAM 
disk. On my system (512K Mac. old ROMs. MacBottom 20- 
megabyte hard disk). it took just 40 seconds to compile 
some 3000 lines in four separate source code files. This 
included the time to open and close each file and to save 
the object code out to disk. 

If an error is encountered during compilation, that file 
is brought up in an editing window (if it's not already 
there). the cursor is positioned at the start of the line with 
the error in it, and a window is brought up at the top of 
the screen describing the bug. You must acknowledge the 
error by clicking in that window, and you can then cor- 
rect the error and restart the compilation. The error 
messages are sometimes maddeningly vague ("Syntax 
error" seems to be a favorite catchall): on the other hand, 
l've always managed to figure cut just what the error is, 
and i'm still a relative neophyte when it comes to C. 

LightspeedC starts to show its strengths when you have 
to recompile your program. It knows which files you have 
modified and which you haven't and recompiles accord- 
ingly. But wait! It's even smarter than that. If you edit a 
file not listed in the project window—like an “h” include 
file—it will recompile only the source files that include that 
file. And if you edit a file not used by the project, none 
of the source files are recompiled. Someone—1 assume 
it was Michael Kahl, principal author of LightspeedC—did 
an outstanding job of making the recompilation algorithm 
very intelligent. At the same time, you are not locked in 
by that algorithm. At any time, you can force a recom- 
pilation of any or all source code files. You can also force 
it to reload any library files from the disk. It then performs 
an incredibly fast link, based, I suspect, on linkage infor- 
mation being held in memory and updated during the 
compilations. If that isn't successful, it pops up an error 
window ("Link failed") at the top of the screen and also 
brings up a text window with the unresolved references. 
Again, you can use that information to track down your 
problems, correct them, and start a recompilation. 

Once your program compiles and links, you can execute 
it without ever leaving LightspeedC. Your program takes 
over the computer, but when it exits (providing it hasn't 
crashed the system). it returns control back to Light- 
speedC, not the Finder. At this point, you can create a 

(continued) 
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New Tools For 
Mac Developers 


"This two volume set is a must for anyone serious 
about programming the Mac. Thev contain informa- 
tion not found anywhere else, and cover the real-life 
problems of a software developer." 


David Smith, Publisher 
MacTutor 


It's all here — tips, techniques, strategies, advanced 
topics. These books explore mac plus ROMS, print 
manager, speech drivers, clipboard, and much more. 


THE COMPLETE BOOK OF MACINTOSH 
ASSEMBLY LANGUAGE PROGRAMMING 
Vol. 1, 608 pages, $25.95; Vol. Il, 416 pages, $22.95. 


For your two volume set contact your local 
bookstore or call! 312-729-3000. 


Scott, Foresman & Co., 


Professional Publishing Group 
1900 E. Lake Ave., Glenview, IL 60025 


HARMONY COMPUTERS 
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IBM PC AT performance! 
PCir price! 


ж AMPRO Little Board/186 
• BMhz 16 Bit 80186 CPU 
* 512K RAM—No Wait-Stales 
« 2 Serial Ports 50-38.4K Baud 
* Parallel Printer Port 
* 4 Drive Mini/Micro- 
Ё | Floppy Controller 
T7” e SCSI Bus Hard Disk Interface 
=" + DOS Compatible ROM-BIOS 
| * Boots PC DOS 2.x, 3.x 
» Computer Board Assembled and Tested with 
Tech Manual and DOS utilities...$489 


* DRI Concurrent DOS 4.1 Multi-User O/S...$395 


* Expansion Board for 512K (1Mb total) 8087-1 Socket, 
Real-Time Clock, 8530 SCC 2 Channel RS232/422, Buffered 
Expansion Bus and more...from $149 

* AMPRO Little Board (Z80) Same as 80186 board but 
ZB0A CPU, 64K ЯАМ, 16K EPROM, CP/M 2.2 & ZCPR3 and 
manuals...$239 ($279 w/SCSI) 

e Enclosures w/Power Supply...from $99 

e Mini/Micro Floppy Drives...cal! for current price 

e XEBEC or SEAGATE SCSI Drives—Low power 1/2 Ht Drive 

w/built-in Controller 10/20Mb...$449/$599 

e Terminals: WYSE, QUME, KIMTRON...from $395 

* Power supplies, cables, connectors in stock 

Complete technical support. Complete systems available. Write or call for 

more information. Most orders shipped same day. 

VISA, MasterCard, Money Order, C.0.0. Checks allow two weeks. 

Purchase orders and bids welcome. Prices ЕО.В. Buffalo Grove, IL. 


ШЫ PC AT, , PC DOS sre trademarks of ivternalonal Business Machines Corporation. 
Concurrent DOS is а irbdenark ol Inc. Xabec Ома is a trademark ol Xebat, Uc 
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Expansion Chassis / Sub-System 


Dimension 
DxWxH(cm) 


.5x 18x 13.5 | 


E росе for o Sond alone controller 
EXT and ВСУ Adopters interface Compuloers & Choi... $149 


ORDER TOLL FREE: (800) 826-0267 
In California Call (445) 654-3355 
DEALER INQUIRIES INVITED 
SOURCE ELECTRONICS CORP. 
45277 Fremont Blvd., Unit 6 
Framont, CA 94538 
Telex: 279366 Fax: (445) 794-0935 
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The real beauty of LightspeedC 
appears when you make a 
change to a working project. 


stand-alone code file by selecting the appropriate menu 
option: it takes only a few seconds for the executable file 
to be created. You can also use a project to create a library 
file, which can then be used in other projects. 

The real beauty of LightspeedC appears when you want 
to make a change to a working project. You edit the ap- 
propriate source file and then select the Run option in 
the project menu (or type Cmd-R). That one source code 
file is recompiled (usually in a matter of seconds), all 
necessary relinking is done, all the windows are closed 
(saving any files currently being edited), and the updated 
program is launched. For example, | changed one line in 
the largest of the four modules in my program. then typed 
Cmd-R. Total elapsed time until the program was running 
and waiting for my commands: 20 seconds. 

How good is the code produced by LightspeedC? 1 can't 
say with great accuracy, since 1 havent run any bench- 
marks through it yet. What programs | have run would in- 
dicate that the code speed is generally comparable to the 
other Mac C compilers (Consulair, Aztec, Megamax); but 
i stil! plan to run some tests and report on them when 
І can. Code files seem to be fairly small, too. 

What are some of the features and extensions that Light- 
speedC offers? Well. for starters, it's a superset of Ker- 
nighan and Ritchie's C, including structures. enumerated 
data types, and bit fields. Data type sizes are as follows: 


char 8 bits 

short 16 bits 

int 16 bits 

long 32 bits 

float 32 bits 

short double 64 bits 

double 80 bits (full IEEE) 


LightspeedC supports the Mac operating system and 
Toolbox routines, though it apparently doesn't support 
Appléralk (as of this writing). It has about 200 other pre- 
defined functions in other libraries (math, unix, stdio, 
strings, etc.) to provide compatibility with other C systems. 
In-line assembly language is not supported: however, а 
utility is provided to convert Macintosh Development Sys- 
tem {MDS} object files to libraries acceptable to Light- 
speedC. LightspeedC also provides a plain-vanilla I/O in- 
terface (using stdio.h) that turns the Mac into a standard 
terminal; if you include the unix library, you get simple 
cursor control and graphics functions. in either case, the 
QuickDraw procedures appear to still work in “terminal” 
mode. LightspeedC supports resource files (and includes 
a copy of RMaker). It also comes with the Macsbug debug- 
ger and instructions on how to use it. And it even has 
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You've got a great idea... 
. . you're ready to write your programs. 


You don't want to be sidetracked by all the paper- 
work. With Manx Aztec C and the ingenious make 
function, your creative processes won't get bogged 
down in program administration and housekeeping. 
Manx Aztec C has the most sophisticated, hardwork- 
ing program administrator available to you. Once 
you ve described your project, adding new features or 
enhancements is simple. You never have to concern 
yourself with the repetitive, tedious task of rebuild- 
ing your systems. 


The development process moves quickly. Com- 
piles, assemblies, link edits . . . all finish in record 
time. 

Manx Aztec C is the fastest, most efficient C de- 
velopment system in the industry. Benchmarks show 
it... reviews commend it... users praise it. 

You're ready to test the program. You're ahead of 
schedule. The Manx Aztec C Source Level Debugger 
shows you the exact C language statement giving you 
a problem. You fix the problem quickly . . . you're 


Aztec С... The Best С 


Frees the genius in you 


‘,..a superb linker, a profiler, an assembler, 
and a set of development utilities are only the be- 
ginning of this package . . . performed admirably 
on the benchmarks, with short compile times and 
the best link times in this review . . . includes the 
most professional make utility . . . documentation 
is clear and complete. There is no doubt that this 
is a valuable and powerful programming en- 
vironment." Computer Languages Feb. '86 


. . execution times are very good, close to the 
best on most tests...” PC Tech Journal Jan. '86 


" Easily one of the fastest compilers overall... 


library provides a lot of flexibility . . . generates 
small .EXE files." Dr. Dobbs Journal Aug. '85 


C'Prime (Compiler, Assembler, Linker) $ 99. 
Aztec C 86-d Developer's System $299. 
Aztec C 86-c Commercial System $499. 


Third Party Software for Aztec C: HALO, PHACT, C-tree, 
PRE-C. Windows for C, PC-lint, PANEL, Greenleaf, db Vista, 
C-terp, Plink-86, FirsTime, C Util Lib, 


still ahead of schedule. and others. 

You've got some time for fine tuning. mtt | 
The Manx Aztec C Profiler examines — (iter C Гато 
your program, tells you where the slow 7^ NOTES 
spots are and validates your test pro- й 
cedure. А few changes and it's exactly B ~ 
what you wanted. FATE - 

н , -— Herc _ 

You've made it! e T ЖУЛ y; 
Aztec C is available for MS-DOS/PC V Libra Aa ib, AM —_ 
DOS. Call for details on Macintosh, кз for COS ypiliheh y paie 
Amiga, Apple II, CP/M-80, ® [Mates § جور‎ e4 ^" n L Ьтатіел 
CP/M-86, TRS-80, ROM and others. Ny, and Eng Cioran 
Ee a ad розета, ard 
To order, or, for information po доп ДАНИ | els 
1-800-221-0440 Se oe 
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ree рс 

In NJ or outside the USA call pia A м —— 
(201) 542-2121 OP hee CPB EL у а, Apk 

30-day satisfaction guarantee. Special Discounts ^ £2 M (T fer А pe, p 2 rS 
are available to professors, students, independent | Aree 7 apm- gc 


developers, and on a "trade-in" basis. Site licenses. 


Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 


М5 яв a regstered TM of Microsott, iht.. CPM TM DAL HALO TM Media Cybernehcs, PANEL TM 
i Computer 


НАСТ Assoc. PHE-C. paeta = Phoenix. dis 
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Interactive Video and Optical Storage Systems have 
gone through the revolutionary stage of new tech- 
nology development. 


The incredible potential for software, database, and 
problem solving applications awaits only a spark 
from your mind! Come see the industry’s leading 
companies display over 100 applications that ex- 
pand the characteristics, capabilities, and capacities 
of computers to create entire new markets. Come 
learn what it takes to program and work with this 
new exciting, laser-read media. Be an early part of 
the evolution of the revolution at LaserActive '86. 


Seven concurrent conferences covering everything 
from beginning with optical storage systems to apply- 
ing their use to the needs of major vertical markets. 

A special conference sponsored by Howard Sams’ 
Books will cover programming for this new media. 
Don't miss the new Howard Sams’ book, CD-/ and 
Interactive Videodisc Technical Reference Guide. 

305/768-2778 /rite: РОВ 3415 
Indialantic, FL 32903 
Inquiry 195 for Howard Sams’ book only. 
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If | had to own just one 


C compiler for the Mac—indeed, 


just one compiler—it would 
probably be LightspeedC. 


a profiling utility to help you see where your program is 
spending most of its time. 

The single greatest weakness with LightspeedC isn't the 
product itself, it's how big and poorly organized the 
manual is. It's difficult to dig out the information that you 
need and that is usually (but not always) there. More than 
half the manual is devoted to documenting the 200-plus 
library functions (a few per page, listed in alphabetical 
order) as well as the calling sequences for the Mac routines 
(listed according to the manager groupings of Inside Macin- 
tosh}. The irony is that the ordering for both sets of routines 
probably should have been the other way around. If you 
are a programmer, you probably already know the name 
of the Mac routine and just want to find the calling se- 
quence: the manual forces you to find out what manager 
it's in. If you're looking for a particular C library function, 
you probably know what you want the function to do, but 
not necessarily what its name is, especially if you're not 
a whizbang C programmer. Given the penchant for cryp- 
tic C function names (quick! guess what the following func- 
tions do: atol, cputs, getuid, iscsymf. sbrk, sici d. 
strrpbrk, ttyn, vsprintf). you may have to resort to thumb- 
ing through some 162 pages of function descriptions to 
find the one you need. 

For an experienced Mac C programmer, this and other 


| organizational problems are probably no more than an 


annoyance. However, for an experienced programmer who 
is not particularly familiar with either C (like me) or the 
Mac, it's frustrating: for someone familiar with neither. 
especially if said person isn't an experienced programmer, 
it would probably be a nightmare. Which is really a shame. 
since LightspeedC strikes me as an excellent environment 
for learning C and programming on the Mac. 

Those of you familiar with my column know that І am 
not enamored of C, but LightspeedC goes a long way 
toward making it my language of choice on the Macin- 
tosh (and. of course. LightspeedC my compiler of choice). 
despite the Pascal/C interface problems that confront all 
C compilers on the Mac. If 1 had to own just one C com- 
piler for the Mac—indeed, just one compiler—it would 
probably be LightspeedC. Until someone comes out with 
a comparable Pascal development system. 


PREDICTION UPDATE 

In my January 1986 column (which was actually written 

in September 1985), | made a series of predictions about 

how the microcomputer industry would develop during 

the coming year. Much to my surprise (and delight), most 
(continued 


The inventors of the 3.5 drive 
recommend only one floppy disk. 


Theirs. 


= 


Al If your computer has 3.5" drives, it has a little bit of Sony Because Sony ТШ 
invented the 3.5" drive technology that has taken floppy disk memory all the? 
way to two megabytes. : 

So nobody knows better than Sony how important high standards are OF 
producing 3.5" floppy disks. But then, Sony invented those, too, as well as the 
most demanding methods for making 3.5" disks. 

Such as the Sony Vivax™ magnetic medium, with the high coercive force 
necessary to suppress the "noise" that can cause disk error. And the Sony 
DDL™ binder system for incredibly even dispersion of magnetic particles om 
the disk surface. Then theres Sonys burnishing expertise that eliminates 

| microscopic projections as small as 1/1,000,000th of a millimeter. ET 

But the best reason to trust only Sony i is your irreplaceable data 

0 p be storing six times the information on a disk thats one-third sr 
na 5 25" си Thats why we recommend only one floppy disk fo 


за! d 
SONY. 
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Inquiry 224 


New € Quark [PC wes 


Base model 5.75" x 8° 


Only $ 495. 


Quantity discounts available 


© IBM PC? compatible single board 
computer mounts to 51/4” drive 

e Includes Floppy Disk & Color Graphics 
CRT Controllers plus more 


Also includes: Legal BIOS • Boots PCDOS* 24 » Printer 
Port • 2 Serial Ports • 256K RAM « Clock Speed at 4.77 MHz « 
Alphanumerics and Graphics Modes for Color Video 
Controller • Standard ІВМ? Keyboard Port. 


Options include: 512K RAM « Piggyback LO channel 
Expansion Board • XT- Compatible Hard Disk SCSI 
Interface • Real Time Clock with battery-back-up • Clock 
speed of 9.5 MHz (Twice as fast as a PC) 

The Megotel Quark/PC is for OEM and end user 
applications that require PC compatibility in a compact 
single board computer The QuarkPC BIOS will run most 
IBM РС” software including Flight Simulator and Lotus®. To 
meet your specifications a set of options let you add 
memory, speed and an XT-compatible hard disk Interface. 
Not only does il quickly mount to a 5 Ya” drive it also comes 
LRQ disk and CRT color graphics controllers — all tor 
ju 
To order or enquire call us today. Dealer enquiries welcome. Megalel Computer 
Technologies (444) 745-7214 150 Turbine Drive Weston, Ontario МА 282 
Telex: 0659-27453 US. Address: 1051 Clinton $., Buffoto, NY. 14206 Distributors: NCS 
Electronics Varese, Holy « SES Electronics Nordlingen, Germany • Perdix 
Microtronics Biggin Hill, UK. + Microcomputing Ghent, Belgium * Asp 
Microcomputers Melbourne, Ausfralia. 

Quast и û egeseredirodaemqakolF ond MFG CO UD НА, HIM PC ang PCDOS ole госте 


oder іці of млд Ог! kukn Mochines Con Lotus to regaled uodamocik of Lotus 
Development Corp МУСУ ii û regenered indenmaori of Mot rodoit Corp 


megatel 


e Eliminate Confusion | 
e Reduce Training Time b 
e Increase Productivity 


Need Custom Keytops? 
Call us at 602 634-7515 


Iqooleon 
CORPORATION 


P. O. Box 201, Dept. BY, 
Cornville, AZ 86325 


шш шш ше ыш шш шш иш шш 

| KEYTOPS—Kits to support most software, including: 
—— PC to 5251 $21.95 ___DisplayWrite 3 

___РС іо 5520 $29.95 WordPerfect 4.1 $29.95 | 


( KEY EXPANDERS i eat - onn enlarge small. гараа j 
keys (Return. Shift, Backspace. elc.) on the | 

| .FULL KIT $21.95 РЕ and look-alikes to full-size, AT-styla keys Full li 

1 MINI KIT $10.95 g - 12 separate expanders. Mini-Kit; Enter’ Ret, 


$21.95 1 


h shifts, backspace. All kits support LED where 
О Black C] Gray s Миз! specity keyboard 1 
Language conversions avaliable! 


[] Send ma FREE INFORMATION il 
Specify Keyboard Make/Model. 


fane ا‎ 


City. 51 .Zin 
O YSA ОМС 
am ame Day mem à uid 5 5 Toup Paid =. 


Visa or MC orders: 602 634-7515 


smi = а End-Users. 
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ACCORDING TO WEBSTER 


of those predictions have been coming true within the past 
month or two or at least appear to be headed in that direc- 
tion. To wit: 


e The Apple Ile/IIc is losing ground to the Amiga and the 
Atari ST (though not nearly as fast as I thought it would); 
in response, Apple is working on the Ilx (which may be 
out by the time you read this) and will probably cut prices 
on the Пе and [Ic to weil below the $600 level, especially 
as Christmas approaches. 

® Apple has committed itself (in its annual report, no less) 
to an open-architecture Mac. Apple has made no official 
statements on what the open Mac will have, but the grape- 
vine indicates slots, a 68020 processor, faster disk drives, 
more memory, a larger display. and possibly even color. 
And, | suspect. a fan. 

e John Scully told analysts that all future Macintosh prod- 
ucts would be capable of running both UNIX and MS-DOS. 
Also, at least one third-party vendor should be shipping 
UNIX System V for the Macintosh around the time this 
column sees print. 

© Analysts are generally pleased with Scully's commitment 
to MS-DOS and UNIX (and with Apples direction in 
general), especially since (according to said analysts) it 
gives Apple a better shot at getting into corporate markets. 
Apple stock now stands (this is mid-May, remember) at 
around $32/share, up substantially from last fall and more 
than double its low value during the last year. 

e Commodore showed (at COMDEX/Atlanta) the Sidecar, 
an MS-DOS box with an 8088 processor, an IBM PC-com- 
patible BIOS, expansion slots, апа 54-inch disk drives. 
(Atari is also developing an MS-DOS box for the ST, but 
[ didn't predict that.) 

e |n addition to Apples open commitment to UNIX, 
sources at both Atari and Commodore have indicated that 
future products will include UNIX-based systems, or at 
least systems with UNIX (or a look-alike) as an option. 
e The 68000 family is having a good year, though the 
leading edge of the market already seems to be shifting 
away from the 68000 to the 68020 (bypassing the 68010 
completely). Motorola is apparently selling all the 680205 
it can make (and then some). And anyone not making an 
IBM PC compatible appears to be choosing the 68000 
(with the exception of the Ilx, which apparently will use 
the 65816). 

e IBM announced (finally!) the PC Convertible, its laptop 
computer, which does, indeed, look to be decently de- 
signed; the surprise is that the pricing and marketing ap- 
pear to be better than average, though 1 wonder how hard 
IBM will actually push the machine. The only other an- 
nouncements have been slight improvements (along with 
price cuts) on the XT and AT, mostly to catch up with the 
clone makers. And speaking of the clone makers. . . 

e During the last week or so, articles in the Wall Street Jour- 
nal, Newsweek, and elsewhere have focused on the cheap. 
well-built IBM PC compatibles that are flooding the MS- 
DOS market and are threatening to (as a group) pass IBM 
unit sales by the end of this year or early in 1987. It has 
reached the point where the name "IBM" on the front 


ACCORDING TO WEBSTER 


ITEMS DISCUSSED 


LIGHTSPEEDC 

Think Technologies Inc. 
420 Bedford St. 
Lexington, MA 02173 
(617) 863-5593 


TURBO PROLOG 

Borland International 

4585 Scotts Valley Rd. 

Scotts Valley, CA 95066 

(800) 255-8008 (outside California] 
(800) 742-1133 (in California) 


panel is seen as a liability in some market segments 
because it usually means higher prices and lower per- 
formance. 


Okay, so where did 1 mostly go wrong? Well, the ST and 
Amiga have not been runaway successes, though both ap- 
pear to be selling better than competitors and detractors 
wish to believe. And I'm not sure there's been the "big 
upswing” in the home market that | predicted. On the 
other hand, this is only May; that surge may hit at 
Christmas. That (together with production problems) has 
probably held down sales of the Amiga and the ST, given 
the lack of reliable sales figures from either firm, though, 
it's hard to judge. The open Mac appears to be slower 
coming to market than | thought it would be and may not 
even show up until early next year. But it is coming. 

The big question right now is the ultimate impact cf the 
layoffs at Commodore, which included some key people 
at the Commodore-Amiga (Los Gatos) facility. This could 
be an honest-to-goodness belt-tightening move, such as 
Apple made back in 1985 (to good effect). Or it could 
signal serious trouble at Commodore. By the time you 
read this, you should have a better idea of which it is. My 
guess? | think Commodore and the Amiga will still be 
around come September. 


IN THE QUEUE 

Well, it looks like next month may be Round 3 of the 68000 
wars. | now have for a few brief weeks a Prodigy 4 from 
Levco, which 1 mentioned a few columns ago under the 
name Super Mac 20. From the outside, it looks like a 
regular Mac; on the inside, it's got a 16-megahertz 68020 
processor. a 68881 floating-point coprocessor, 4 mega- 
bytes of RAM, and a 20-megabyte hard disk (running on 
an SCSI interface). І also hope to line up Computer Sys- 
tem Associates 68020/68881 expansion board for the 
Amiga, as well as General Computer's HD-2000 upgrade 
for the Macintosh. And Apple wants to swap the plain- 
vanilla 512K Mac that they've been lending me for a Mac 
Plus. I've got some software products | want to get to as 
well, including Multi-FORTH, Aztec C, and TDI Modula-2 
for the Amiga. But, as always, I'm making no promises. 
Until then. I'll see you on the bit stream. Ш 
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Real-Time Multitasking Executive 


8 No royalties 

a Source code included 
B Fault free operation 

m ideal for process control 
m Timing control provided 
"ui Low interrupt overhead 
® Inter-task messages 


Options: 


B Resource Manager 
a Buffer Manager 
B Integer Math Library 


ш Language Interfaces : 
C Pascal 
PL/M Fortran AMX for 8080 


m DOS File Access : 


CP/M-80 
IBM PC DOS Manual (soecity processor 75 


ЭЕ КАРАК Products Ltd. (604) 734-2796 


Telex: 04-55670 
206-1847 W. Broadway, Vancouver, B.C., Canada V6J1Y5 


еб status indicators & switch seleciable BEST ON THE MARKET 


| e AUIS speed Selection (0-300. 1200 Dos} | | 
e Speaker with volume coniro T | ONLY $1 P, Q 


e Alummum case, wilh adaptor 6 MONTH WARRAN i 
.. 965 each 


ind 


ge m 


Add 596 


Shipping Charge p^ Ж MODEM $ 2 2 9 


AT COMPATIBLE | 

MOTHERBOARD 

^. gl 5360 
(Price do nol 
include àny 
INTEL IC) 


HN XT MAINBOARD 
t $125 


BUILD YOUR PORTABLE XT/7 misma: 
ATIXT PORTABLE $119 ЕЕ 


T $169 
| (Price is for CASE only) Add $27 shipping. " XT $ | 
lull size keyboard (Price include only case. | 


9" monitor. 130 watt power suppty exira > power supply, & keyboard) 


CONCORD Technology Ltd. FACTORY PRICES ON 
47 W. Broadway, Van., B.C. Canada V5Y 1Р1 -A Tis Talle tasts cards 


Ph, 1604) 879-3555 of  87%-7419 EGA CARD $210 | 
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THE CMO ADVANTAGE 


TO ORDER 
CALL TOLL FREE 


1-800-233-8950 
DEPARTMENT A109 
TELEX 5106017898 


OR MAIL YOUR ORDER TO: 
COMPUTER MAIL ORDER 
Department A109 
477 E. Third Street 
Williamsport, PA 17701 


аза 1 


POLICY Inquiry 82 
Add 3% (Minimum $7? 00) shipping and handi- 
ing Larger shipments may require additional 
Charges. Personal and company checks require 
3 weeks Ic Чем. For faster delivery use your 


Credit card or send cashier's check or bank | 


money order. Pennsyivama residents add 6% 


sales {ax АН paces are subject 10 change and | 


all items are Subject to avastabiity Defective soft- 
ware will be replaced with Uke same item ому 
Hardware wil! be repaired or replaced at our 
discretion within the the terms and limits of the 
manufacturer's warranty. We cannot guaramee 
compatibility. Ай sales are (anal and returned 
shipments are subyect lo а restocking (ee 


EDUCATIONAL INSTITUTIONS 
CALL TOLL FREE 
1-800-221-4283 


CANADIAN ORDERS 


1-800-268-3974 
Ontano/Quebec 


1-416-828-0866 


In Toronto 


1-800-268-4559 
Other Pravinces 
TELEX: 06-218960 


2505 Dunwin Drive, 
Mississauga, Ontano 
Canada LSL1T1 


Ай pnces shown are for U.S.A orders. Call the 
Canadian Office for Canadian prees 


THE CMO ADVANTAGE 


„ Next day shipping on all in-stock items 


„~ Orders from outside Pennsylvania save | 


state sales (ах. 


» There is no limit and no deposit on C.O.D. | 


orders. 


There [s no extra charge jor using your 
Visa ûr MasterCard and your card is not 
charged until we ship 


„~ No waiting period for cashier's checks. 


o We accept purchase orders from qualified 
corporations. Subject 10 approval. 


«~ Educational discounts available to 
qualified institutions. (See the toll tree 
educational phone number above.) 


„~ FREE CATALOG MEMBERSHIP 


= DEPT. A109: 


HOME COMPUTERS 


ATARI 
65XE {ваК).......................5®9.99 
120ХЕ (128K)...................5129.00 
52087 (512К)...................5369.00 


5208T Monochrome System 
520ST with modulator 
disk dre 


LOW, LOW 
SYSTEM PRICE 


554990 


e monochrome monitor 


520ST Color System 

e §20ST with modulator 

* disk drive 

* mouse 

* logo 

e Basic 

* Neochrome 
Sampler 

* color monitor 


LOW, LOW 
SYSTEM PRICE 


$76909 


800XL 64K 

1010 Recorder... .... 

1050 Disk Drnvo.... 

1920 Printer ........ — 

1027 Letter Quality Pnnier . “$1 19 00 
M301 Direct Connect Modem... $39.99 


PORTABLE 


PC-8401 LS........ Е acis 
PC-8231 Ок Drve .. 
PC-8221A Thermal Prnters 
PC-8281A Data Recorder . 
SPECIAL 


* NEC а Computer 
» BK Ram Cartridge 
* 300 Baud Modem........ 237 999 


SHARP 


$149 00 
$149.00 
$169 DO 


$699 00 
.$149.00 
.$99 99 


РС-1350 

PC-1261 

PC: 1500A... 
PC- 12504 a $89 99 
CE-125 Printer/Casselte... $129 00 
CE-150 Color Pnnter Cassetie $149 00 
CE-161 16K RAM.. . $129 00 
PC-7000 PC Compatible . CALL 


ACCESSORIES 


AMARAY 
80 Column Printar Stand. . 
CURTIS 
Side Mount SS-1........ 
Side Mount АТ 55-2 
Universal Stand 55-3,.............. . 
Diamond SP-1.......... 
Emerald SP-2... .... 
Sapphire SPF-1 ...... 
Ruby ŞPF-2 — 
Universal Printer Stand... 
Static Mal... 


DATA SHIELD 
300 Wat Backup............. 
500 Wat Backup 
Turbo 350 Watt Backup... ... $449. 00 
P125 Power Director... - EM ....899 99 
P150 Power Director wiModems119.00 
585 Surge Protector.._...... 
5100 Surga Protector 


KENSINGTON 
Mastor Piece............... 
Master Piece +... 


KEYTRONICS 
KB5150/KB5151/KB5151 Jr ...... 
KES1 528/XB5153/KB5148Jr.... 

MEMORY CHIPS 
4164 RAM Chipa............. 
128 RAM Chips ... fea) $4.99 
256 RAM Chips................ (ea ) $3.99 


Palsite.. н 
Power Processor... 
Illuminated Shde Monter 
Polacolor 2 Pack film... 


(ea) $1.99 | 


| 


APPLE 1lie....... .. 
APPLE llc. 
Ис LCD Display.......... 


COMMODORE 

Amiga Package 

e 512K 

ә 2-3" DS Disk Onves 

e Amiga RGB Monitor ..$1599.00 
C64 Package 

• C64 • C1541 

• Taxan 220 
C128 Package 

« C128 a С1571 


* NAP8582 Monitor . $779.00 


C128 Computer...............5$269.00 
C1571 (Disk Drive 

[Alo o —— 9249.00 
C1802 (RGB 13" Monitor 

for С 128...........................« САЦ. 
C1670 (Modem for С 126) 179.00 
С1530 Datasette 
C1660 Ашо Modem 
Xelec SuperGraphtx BK......... 
Micro R&D 128/64 Interface 


C128 Umnwversal Monitor Cable ...$9.99 


HEWLETT 
PACKARD 


СА 2, 


HPIL Modulte.. ......,. 

HPIL Cassetie or Prinler. 

Card Неайег......................-..... 
Extended Funclion Module 
Time Мойшш........................... 


We stock the full line of 
HP calculator products 


DISKETTES 


GENERIC 
54" DS/DD. .... 


ІЕМ 
Баз” 05/00 Nappy disks 
{Вох ої 10) - 


тахе!! 

3'4" 55/00 (10) .................... 
34” 05/00 (10) 

5%" MD-1 55/50 (10). 


5/4 ae 
5% Led 


MD-2 DS/DD (10)...... 
MD-2-HD for AT (10) 


SONY 
MD1-5%" SS/SD (10) 
МО2-5%" 05/00 (10) | 
MD2HD-5%" High Density (10).$28.99 
MFD1-3%" SS/DD (10) 
MFD2-3'^" DSO (10).............. 


МД Verbatim. 


DISK HOLDERS 


AMARAY 
50 Disk Tub 5*4"... eese. 
30 Disk Tub 3%%””........................ 
100 Disk Tub 54" w/lock 


INNOVATIVE CONCEPTS 
Fhp'n File 10...........,....›+›-.--. $2.49 
Füipn File 50.. uo 811.99 
Flip'n File Оша Case.. 90.99 


e &а+4%+Р *aetistessn $10.88 


MODEMS 


Lightning 2400 Baud 

Express: (PC Найсага)... ... .... 
6480 (64/128) 300/1200 Baud.. 
520 1200 BPS (Atan ST).......... 
Lightening Hall Card (PC) 
Omega 80 {Amiga} 


AST 


Reach 1200 Baud Hal? Card. 


DIGITAL DEVICES 
AT300 - 300 Baud (Atan) 


EVEREX 


1200 Baud intemal (IBMIPC)...$149 00 


Smartmodem 1200... . 
Smartmodem 12008 
Smartmodem 2400 
Micromodem lie... 

Sman Com lI... Ge 
Chronograph. ................... 
Transet 1000... . 


Smart Cat Plus. ...... ... 
J-Cat T— $99 99 
Novation 2400.... . $499 00 
PRACTICAL PHERIPHERALS 
1200 intemal. .$139.00 
1200 External.. $169 00 
1200 Multfunchon Modem $269 00 


QUADRAMERE 


Quadmodem Il | 


300/ 1200/2400 


"e SUPRA 


MPP-1064 AD/AA (C-64). 
1200 AT {Atan B Bit).... .. $149 00 
1200 ST (520 300/1200 Baud).$149.00 


DRIVES 


IOMEGA 
A210H 10 + 10.. 
A220H 20 + 20... ... 
Save on 10 & 20 Carts...... 
TALLGRASS 
25. 35, 50. 80 meg (РС) 


..from $1299.00 
IRWIN | 
T110 Таре Back-up $449 00 
EVEREX | 
60 Meg Internal Backup System$799 00 
20 Meg Streamer $689 00 | 
oe 
Hard Drives... .. 
Hard Card 20 MB... 


| Hard Card 30 MB. 


Tape Back-Up.. а 
PRIAM 
40, 60 M8 Inner Space 
Shared Data ..... ..... 
Shared Space. . e" 

RACORE 
1500 Expansion Chassis. ..... 
1500 Chassis wOMA. . 
2101 256K Memory 
2103 512K Memory 

CMS 

10 Meg with controller.. 
20 Mag wilh controller. 


| Rambo-AT . 


ALLIED TECHNOLOGY 
Apple ПИ + Пе 1: height 5109 00 
i 


$189 00 
$189 00 


... $219 00 


501 C- 5 > 
„.$469.00 


502 C-44 D 


TANDON 
320K 5м" (PC)... .. $99.00 
TEAC 


$69 99 | 


SOFTWARE FOR IBM 


ANSA SOFTWARE 

«n; ... $499.00 

 ASHTON-TATE. 
Framework 11... eA Lh 
dBase 111 Plus........... WM ERLE 
BATTERIES INCLUDED 
legur Portfolio............ (9159.00 
BORLAND 


Paradox .. 


Reflex... 
| Travelling Sidekick... 
Turbo Prolog... 
CENTRAL POINT 
Copy 1 PC-Backup 
PC Option Board... 
DECISION RESOURCES 
Сһаптаз{ё! _........................... 
5иухнпазаг .... 
| Diagram Masier 
Map Master 
FIFTH GENERATION 
| Fast Back ._...............................%89.99 
FUNK SOFTWARE 
Sideways .... s $44.99 
HARVARD SOFTWARE INC. 
Tota! Project Manager. ..S269.00 
Presentation Graphics. 5239 00 
IMSI 
PC Mouse/Or. Halo........... 
LIFETREE 
Volkewrnter ЇЇ.....................- $148.00 
LIVING VIDEOTEXT 
Think Tank... — 
Ready... Be re ein 
` Lotus 
ID RE. $21 ——— 
MECA SOFTWARE 
Managing Your Money 2.0....... 
Manage Your Markal 
MICROPRO 
WordStar 2000 uss. .............52939.00 
WordStar 2000 +... ............-..2289.00 
| WordSiar Pro. w/GL Demo......5189.00 
MICRORIM SOFTWARE 


Sidekick ن‎ 


.. „5119.00 


....5129.00 
$459.00 
MICROSOFT 
Flight Simulator... 
MultPlan.. 
Word 3.0... 
Mousa.. 


S 34.99 
$129.00 


- INNER 109.00 
 MICROSTUF 
Crossialk XVI... "m ...$89.99 
Crosstalk Mark Г ........8149.00 
о НИРО $89.99 
MULTIMATE 
Multi Маје Word Proc......... . 
Advantage... тағ 
NOUNEMON 
intuit T EE RE 
NORTON 
Norton Utilibes 3.1.... 
ONE STEP 
Golt's Best Pinghurst..... .......-..- 
PFS: IBM 
Fite/Graph. ست‎ 584.99 
Report .. s , ...574.99 
Wrile/Proot Combo... 584 99 
THE SOFTWARE GROUP 
Enable ., — n $349.00 
SATELLITE SYSTEMS 
Word Perfect 4.1...................... $219.00 
SORCIM/IUS 
Actounting 
APIARIGUINVIOE 
SuperCalc IIl... 
EasyWritec 11 System 
Super Project 
SuperCalc 4.. 


iea. $299.00 
.....%219.00 
5239.00 
5219.00 
.......9229.00 
SUBLOGIC- 


Jal. ... 3.9 


5279.00 | 


PRINTERS 


Cano 


A40,A50,A55... «Пот $239.00 
LBP-8A1 Laser... ...$1999.00 


&CITIZEN 
MSP-10 (80 col)... .... $279.00 


MSP-15 (132 со!.)....................$419.00 
MSP-20 (80 сой.)...................... $349.00 
MSP-25 (132 col)... 9499.00 
MSP-35 (LQ)... ...-..449.00 


CITOH 
Prowler 1550P... ....,............ 
Starwriter 10-30 

8500 TA PM Enics aiies 


025 Daisywheel ; 
635 Daisywheel...................... 51099.00 
ОВОР Daisywheel 


Homewnter 10, О<-90................ 
FX-B5, FX-286. RX-100 ......... 
OX-10, OX-20, ОХ-35................ 
50-2000. HBO. HS-BO, AP-B0 


| LQ-800. 


6000 Letter Quality 

6100 Letter Фшаййу...................... 
6200 Letter Quality 

6300 Letter Quality 

6500 Letter Quahty 

5510 Охи Matrix Color |... 


LEGEND 


880 Dot Matrix 100 aps... . 
1080 Dot Matnx 100 cps 
1380 Goi Manx 130 cps 
1385 Oct Matrix 165 cps.. 


.-.. $179.00 


3000 Series 

B000 Series... 

ELF 360... те 
P560, P660. P760 


182, 183, 192, 193, 2410. 84....... САШ. 
Okimate 10 (Specity C64/AtarijS188.00 


Qkimate 20UBM), 282, 283 
Okidata 93 


a  ————————— 
МШ... RE 


i SIMER-REED 
500 Letter Qualtly 
550 Letter Quality 
800 Letter Quality 


gitent 


$G-10C (C64 interlace) 
SB/SD/NX/NU'SR Series 


Texas Instruments 


TI850 ......... ... $529.00 
TIB55 ... манан - $539.00 
TI865 .. — ... $799. o0 


TOSHIBA 
P321 (80 column) 
P341 (132 column) 
P351 (132 column). 


$229.00 


MULTIFUNCTION CARDS 
| 


RamVanlage........... 
Ватраде-РС......................... 
Six Pack Premium................... 
Six Pack Plus 

ID UE l-a 
Advantage-AT 

Preview Mono 

PC Net Cards 

5251/11 On-line 

5251/12 Remote 

5251/14 | ено: 


dea 


(MA BEF анна $839.00 
IAMA Риг!............................. 
IRMA Sman Alec 


EVEREX. 
Edge Саа. 


| Graphics Edge.. 


Magic Card 11 
Magic Card | 


HERCULES , 


IDEA 5251...................›..... 
INTEL 

PCNC8087 5MHz 

PCNHNC8087-2 8 MHz 

PCNC80287 6 MHz AT........... 

PCNC802875 B MHz AT............. 

1010 PC-Above Hoard 

1110 PS-Above Board. . 

2010 AT-Above Board 

2110 AT-Above Board-PS 


Color/Mono Card... 

Multi Display Card... 

High Res Mono 
Auloswitch EGA... 
Modular Graphics Card.. 


РҮҮ 


Quadpart- 

Liberty-AT (128K) 

The Gold Quadboard 
The Silver Quadboard... 
Expanded Quadboard...... 
Liberty....... 

OuadSprint , 

QuadLink . 


Multi 10 (Apple 11) 


apa DENKEN 
Ape Face (Atari)... 
U-Pnnt A (Atari) 
U-A16/Buffer (Atari)........ 
U-Call interface (Atari) 
U-Punt C (C64) 
P-16 Pnnt Buller 
U-Print 16 Apple lic 

MICRO R & D 

Apple lic Parallel......... -— 
Kaypro 2000 Parallel.................. 
C64/12B. 


W Orange Micro 
Grappler CD (C64) 
Grappler Plus (Ile, Ilc) 


Grappler C (lic).......................— 
Grappler 16K (ile, !i4)............. 


اي 
Graphicard...‏ 
Seriali Card...‏ 


Color 730... 
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IBM 
IBM PC SYSTEMS 


Configured to your apecifications. 


Call for Best Price! 
IBM-PC, IBM-XT, IBM-AT 


3 
AT&T 6300............ 


corona 


PPC400 Dual Portable.......... $1199.00 
PPCXT 10 meg Portable........ 
PC40022 Dual Desktop 

РС400-НО2 10 meg 


CALL 


Kaypro PC............. 


PCM J| IBM CLONE 


640K MB-256 installed, 150 Watt Power 
Supply, XT Keyboard, 360K Floppy, 20 
Meg Hard Drive 5999.00 


52246 


as low as $1749.00 
ees AS low as $2699.00 
Call lor Specific Configuration! 
All Models CALL 


PC-138 Series, PC-148 Series, PC-158 
Series, PC-160 Series, PC-171 Series 
AT-200 Sernas 


MONITORS 


Video 300A Атбег............... 
Video 310A Amber TTL 

410 TTL Amber or Green............ 
Color 600 Hi-Res. RGB. ......... 
Color 722 Dual Mode............... 
Color 725.., 


MAGNAVOX 


515 RGB/Composite 
613 TTL Green 
623 TTL Amber.......................... 


NEC 


JB1280G TTL Green 
JB1285A TTL Amber 
JC1401 Multi Sync RGB. ........... 


PRINCETON 


MAX-12 Атһет.................... 
HX-12 12" AGB.......... 
HX-12E Enhanced 

SR-12 Hi-Res........... 
SR-12P Professional 


8400 Quadchrome | 


8420 Amberchrorme.................. 
8460 Quadchrome Enhanced... 


® TAXAN 


115 12" Green... se- 5119.00 
116 12" Атбег,._..................... 

121 TTL Green... 

122 TTL Amber... за 

220 14°° Color өнө, 

820 840x200 RGB.................... 

630 640x200 RGB.................... 

540 720x400 RGB 


p tid 


ZVM 1220 Amber............. 

AVM 1230 Огееп......................- 
ZVM 1240 IBM Amber 

ГҮМ 1330 RGB................... 
ZVM 1360 RGB ................ 
ГММ 1380 E G Сотр.......... 


5169.00 
5499.00 
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DR. JACK PURDUM 


Get the proven product from the man 
who wrote the books on "C". 


C Programming Gulde 

After reading the Ist edition, Jerry Pournelle (BYTE 
| Magazine) said: "| recommend this book...Read il 
before trying to tackle Kernighan and 
Ritchie.” The second edition ex- 
pands this best seller and walks 
you through the C language in an 
| easy-to-understand manner. 
Many of the error messages in- 
chide references [0 this book 
7X making it a perfect com 
TA panionto 

- just starting oul with C. 

$20 


C Sell Study Guide 
\(Pordam, Que Corp.) Designed for 
those learning C on their own. The 
book is Шей with questions-antwers 
designed to illustrate many ol the 
ur traps, and techniques ol the 
language Although writlen to 
complement the Guide, й may 


lext on C 


$17 


C Programmer's Library 

пета еше, Stegemoller, Que 

Corp.) This best seller is an inber- 
mediale text designed to teach you 
how to write rary functions ina 
generalized fashion. The book 
covers many advanced C topics 
and contains many useful ad 
| disons to your library inchading 


S22 


CED Program Editor 
CED now supports omine function help. If you've 
forgotten how to use a standard library function, just 
type in the name of the function and CED gives you 
a brief summary, including function arguments. 
| is a full screen editor with auto-flagging of source code 
errors, multiple windows, macros, and is fully con- 
figurable to suit your needs. You can edit, compile, 
link, and execute DOS commands from within the 
editor. Perfect for use with Eco-C88. For IBM PC, AT 
gine oae $29.95 


C Source for Standard Library 
Contains all of the source code for the library func: 
tions that are distributed with Eco-C88, excluding the 
transcendentals and funclions wrilten in asse 

$10 ($20 if not with order) 


Developer's Library 
p e e 
including transcendental and assembler functions. 
Available with compiler purchase only. 
$25 ($50 if not with order} 


| Ecosoft Inc. 
6413 N. College Ave. 
Indianapolis, IN 46220 _ 


Eco-C88 for those | 


b be used wilhany introdactory | 


а complete [SAM file handler. 


THE FIRST PROFESSIONAL 


NOTHING IN 
THIS PRICE 
RANGE EVEN 


COMES CLOSE. 


"Ecosoll's Eco is going to lurn some 


major heads." 

"Eco is the firs! compiler reviewed that 
has clearly begun implementing lhe 
coming ANSI standard. Eco-C supports 
prototyping,” 

"Eco-C performed well on all the bench- 
marks, generating code thal was quite 
ее to that of compilers 10 times 


"The driver program is another strengtlr. 
il compiles and links a list of files and 
provides a simple MAKE capability.” 
"This compiler does handle syntax errors 
much belter than average—no ava- 
lanche of spurious | aa here.” 


William Hunt 
PC Tech Journal, 


"Eco-C88 is а high-quality package... 


comparable to systems costing much more.” 


"Eco-C88 is one of Ihe fastest...” 
“It is convenient lo use, works well, and 


produces acceplably compaci and fast 
programs." 


Minimum System Requirements: 


have: 

1. An IBM PC, XT, or AT-compalible 
computer with monitor. 

2. 256K or more m 

3. Two 160К disk drives, or a hard disk. 

4. PC or MSDOS 2.1 or later to include 
the MSDOS linker. 


Eco-CB88, mini-make, memliles and CED 
are trademarks of Ecosoft Inc. 

IBAS ls a trademark of Enternational 
Business Machines. 

UNIX is а trademark of Bell Labs. 
MSDOS amj MASM are trademarks of 
Inquiry 116 


€ COMPILER FOR UND 


Full-featured C compiler. Supports all 
C features, data types (except bit fields), 
and operators. 

New Language Enhancements. You 
also gel prototyping, enum and void 
data types, plus structure passing and 
assignment. 


Tiered Error Checking. All syniax er- 
rors are automatically flagged, but you 
can selec! the level ol "linkJike" seman- 
tic error checking you малі. 

Complete Standard Library. Over 200 
funclions, many of which are System V 
compatible for greater source code 
portability, 


Screen and Memory Functions. Now 
you can write programs that use color, 
cursor addressing, even ones that let you 
design your own graphics functions. You 
also get memfiles™ that allow you to ac- 
cess memory outside the normal dala 
segment as a file. 


8087 and 80287 Support. ЇЇ you have 
one ûl these malh chips, your programs 
will take immediate advantage of it. If 
you don have one, the code aulomal- 
ically switches to software floating poinl. 


Full Screen Editor. The CED editor is a 
full screen editor wilh multiple windows, 
macro commands, omine function help, 
plus a full set of editing commands. (Re- 
quires a true [BM PC compatible.) You 
can edit, compile, link, and execute pro- 
grams [rom the editor which greatly 
reduces development time. 

Includes a cc and mini-make™, The 
UNIX-like cc makes compiling pro- 


grams . You can run cc from 
within the CED editor. 


ASM or OBJ Output. You can select 
assembler or relocatable oulput irom the 
compiler. Both are MASM compatible 
and ready [or use wilh the MSDOS 
linker to produce EXE files. 


Computer Language ! Feb., 1985, p. 79. Reproduced with permission | 


maar 1.800-952-0472 


ORDER FORM CLIP & MAIL TO: Ecosok Inc., 6413 N. College Ave., Indianapolis, IN 4622 


g C C Compiler $59.95 

В Û C Programming Guide $20.00 
ll O C Self-Study Guide $17.00 

l| О C Programmer's Library $22.00 
Ё о CED Program Editor $29.95 


l 0 C Source for Standard Library $10.00 ($20.00 if not with order) 
To use Eco-CB8 Release 3.0, you must i 


Û Developer's Library $25.00 ($50.00 if not with order) 


SHIPPING 
TOTAL (IND. RES. ADD 5% TAX) 
i PAYMENT: О VISA 
g CARD’ 
al: 
ADDRESS 
Bory 
b. 


[] MC 


$4.00 


О CHECI 


PERSPECTIVES ON HARDWARE 
AND SOFTWARE 


BY WILLIAM M. RAIKE 


This is the season of the an- 
nual Microcomputer Show in 
Tokyo and with it came 
several interesting new com- 
puter products. Surprisingly. 
while NEC and. to a lesser 
extent. Fujitsu often domi- 
nate the show, this year 
neither company introduced new 
computers. The most interesting new 
computer, the Vectra-D, came from 
YHP. Hewlett-Packard's Japanese com- 
pany. Yamaha displayed a fascinating 
gadget. a piano and computer rolled 
into one. But even when I'm not go- 
ing to computer shows, I'm still on the 
lookout for other computer applica- 
tions in less likely spots. 


HiGH-TECH FLAVOR 

It's hard to paint a meaningful picture 
of modern-day Japan in words. When 
1 visit the U.S., most people there 
seem to imagine Japan as either a 
high-tech wonderland or as a semi- 
mystical land of peaceful meditation, 
martial arts, and traditional handi- 
crafts. Sometimes, all the realities 
overlap in amusing, if somewhat jar- 
ring, ways. 

For instance, one way many Japa- 
nese briefly escape the crowded con- 
ditions of most Tokyo offices and 
businesses is to stop in at the local 
coffee shop in midafternoon. These 
tiny shops. called Rissaten. are found 
everywhere, and they provide a place 
to meet clients, relax with coworkers, 
or just duck out of the office to read 
a book or magazine over a quiet cup 
of coffee. The proprietor of one such 
nook in the Shibuya district of Tokyo 
decided to attract customers by offer- 
ing a new service: word processing. 
He installed several personal com- 
puters on a large central table, and 


Advanced hardware— 


why hasn't software managed 


to catch up? 


customers are encouraged to use 
them. gratis. for whatever purpose 
they choose while sipping coffee and 
nibbling cakes. According to the 
manager, the idea seems to have 
worked: people often come in just to 
find out how a word processor works 
and return when they discover how 
easy it is to operate one. And so far, 
no one has spilled coffee over the 
keyboard or smeared pastry on the 
screen! 

But one nearby noodle shop, con- 
fronted with competition from its 
neighbor, may have had the last word 
when it decided to give itself a “new 
media" edge. It decided to take ad- 
vantage of rapidly dropping prices by 
buying a FAX (facsimile) machine: 
now | can send in my order for tradi- 
tional Japanese soba or udon noodles 
directly from my home FAX machine! 


PERSPECTIVE ON SOFTWARE 

Just last month | was lamenting the 
lack of hardware and/or software that 
would allow IBM Personal Computers 
and their work-alikes to process 
Japanese-language text. Despite the 
fact that a number of Japanese com- 
puter manufacturers have developed 
IBM PC AT-compatible computers for 
the U.S. market, the number of IBM 
PC-compatible machines sold in 
Japan is minuscule compared to the 
sales of the NEC PC-9801 series, for 
example. IBM Japan Ltd. offers its 
Model 5550 and 5540 workstations, 


which are popular office 
computers in many banks 
and large corporations here. 
(Recently the company an- 
nounced upgraded models 
based on the 80286 micro- 
processor, the same chip 
used in the PC AT.) But these 
computers aren't directed toward the 
personal computer market, they aren't 
PC-compatible. and they carry sub- 
stantially higher price tags than most 
personal computers. 

The reason for so few IBM PC and 
PC AT machines and work-alikes be- 
ing sold here is no mystery. I've 
pointed out several times in this col- 
umn that you cant expect to sell large 
numbers of computers in Japan if 
those computers cant handle the 
Japanese language. Hardware pro- 
duced by the leading personal com- 
puter manufacturers (NEC, Fujitsu. 
Oki, Sanyo, Sharp. Hitachi. and others) 
is very powerful and has undergone 
a long and arduous winnowing pro- 
cess in the fiercely competitive Japa- 
nese market. Demands include exten- 
sive and sophisticated Japanese-lan- 
guage processing features that are 
built into the hardware, as well as 
more familiar hardware features like 
fast microprocessors, massive on- 
board RAM. large floppy disk and 
hard disk capacities, and extensive 
interfacing capability. 

However, . .about software. Now it's 
true that hundreds upon hundreds of 

(continued) 
William M. Raike, who has a PA.D. in ap- 
plied mathematics from Northwestern Univer- 
sity. went to Japan in 1980 looking for 64K- 
bit RAMs. He fas been there ever since as 
a technical translator and a software developer. 
He can be contacted clo BYTE, One Phoenix 
Mill Lane, Peterborough. NH 03458. 
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Compuler users 
are becoming more 
demanding in 
lerms of what 

they want their 
software to do. 


Japanese-language application soft- 
ware packages are available for Japa- 
nese personal computers. These in- 
clude word processors, spreadsheets, 
database managers, graphics pro- 
grams. business and accounting pro- 
grams, integrated software packages. 
communications programs, and so 
on, not to mention games. That's over 
and above the large amount of im- 
ported generic MS-DOS and CP/M 


If $595 under DOS 


[51390 under XENIX |f$2790 under UNIX 


software {including many compilers, 
interpreters, assemblers, utilities, and 
other software development pack- 
ages) that runs perfectly well on Japa- 
nese personal computers. But all that 
software is merely a drop in the 
bucket compared to the enormous 
number of packages you can choose 
from if you have a PC, a PC AT, or a 
work-alike. 

The growth in the level of sophisti- 
cation of the new software products 
developed for computers that obey 
the de facto IBM standard is mind- 
boggling. And | say that from the 
viewpoint of having used and devel- 
oped software for more than 25 years! 
The increasing power and range of 
available software has an explosive 
positive-feedback effect, with users 
becoming more demanding in terms 
of what they want software to do. 
Also, the number of people buying 
and using the software is dramatical- 
ly expanding. 

lapanese software. in comparison, 


hasnt yet shown this growth curve. 
Japanese-language software products 
have not approached the circulation 
(numbers of copies in use) of prod- 
ucts like WordStar. Lotus 1-2-3, Srnart- 
com, SideKick, or ProKey. Except for 
word-processing software, Japanese- 
language versions of Multiplan. 
SuperCalc, and dBASE 1 are among 
the most popular application pack- 
ages. This doesn't necessarily dis- 
credit the creativity of the Japanese 
software industry; rather, a large part 
of the reason for the low circulation 
is simply the low volume of mutually 
compatible computers, like those 
found in the IBM PC family. 

Regular BYTE Japan readers know 
that my latest in a series of Japanese 
computers is the Fujitsu FM-168 and 
that I'm very happy with it. But І don't 
heavily use its Japanese-language fea- 
tures, and | can't help feeling occa- 
sional twinges of regret at not having 
access to the flood of useful software 

(continued) 


Superior compiler diagnostics help you minimize 
recompilation and locate errors precisely. It's fully 
documented and backed by professional support services. 


YOU WON'T FIND A MORE COMPLETE PACKAGE — 
Includes a full 68020 macro assembler, type-checking linker, 
and all the utilities you need to put your program in ROM. 


Software Development Systems, Inc. 
3110 Woodcreek Drive, Downers Grove, IL 60515 


Call today (312) 971-8170 
In England call UnitC, Ltd., (0903)205233 


UNIX is a trademark of AT&T. 
XENIX is a trademark of Microsoft. 
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Prices subject to change without notice. 
Call for host machine availability. 


Only NRI teaches you to service and 


Train for the Fastest Growing Job Skill in America 


repair all computers as you build 


your own 16-bit IBM-compatible 
micro 


Now that computers are firmly 
established in offices—and in homes, 
too—the demand for trained com- 
puter service technicians surges for- 
ward. The Department of Labor 
estimates that computer ser- 

vice jobs will actually double weer 
in the next ten years—a 
faster growth rate than 
any other occupation. 


Total systems 
training 

No computer stands 
alone. . .it's part of a 
total system. And if 
you want to learn to 
service and repair com- | 
puters, you have to under- 

stand computer systems. Only NRI 
includes a powerful computer system 
as part of your training, centered 


around the IBM-compatible Sanyo 
550 Series computer. 
ini ү Your NAI lotal systems training includes all of this • NRI Discovery Leb’ to design 

А : Е of your training, you i and modify reis а аньт йол digilal multimeter with audio cassatie ainina 

build this highly rated, 16-bit IBM * Digilal logic probe for visual examination of computer circuits • Sanyo 550 Series compuler with “intelligent” 
tibl 1 keyboard and 350K double-density, double-sided disk drive « High-resolution monochrome monitor « RAM expansion 

compatible computer system, module to give you powerful 256K memory » 120 CPS dot malrix printer with near-letler-quality mode а EasyWrites |, 
assemble Sanyo's "intelligent" | WardStar, CalcStar bundled software « Reference manuals, schematics, and bite-sized lessons. 


and disk drive, interface the high- Send for 
resolution monitor and dot matrix 100-page 
printer, even expand the memory free catal 
from 128K to 256K RAM. It's og 
confidence-building, real-world Send the post-paid ^ 
experience that includes training in reply card today for 
programming, circuit design, and NRI's 100-page full 


keyboard, install the power supply j En 


NRI is the only home study 
school that trains you as | 
you assemble a top-brand | 
microcomputer. After | 
building your own logic 

probe, you'll assemble the 
intelligent" keyboard. . . | 


: i color catalog, with , | 
peripheral аршы all the facts about T . then install 
No experience necessary— | computer training. | لھ سنا‎ 
NRI builds it in Read detailed ME checking all | 
Even if you've never had any previous | descriptions of each NEN fne circuits 
training in electronics, you can lesson, each experiment you "B tons with | 
succeed with NRI training. You'll start perform. See each piece of NRI's Digital 
with the basics, then rapidly build on | .hands-on equipment you'll nA, 
them to master such concepts as work with and keep. Ànd you'll move on 
digital logic, microprocessor design, check out NRI training in other E BS .- to install the 
and computer memory. You'll build high-tech fields such as Robotics, — * ^u — iye and 
and test advanced electronic circuits Data Communications, TV / У ^ 
using the exclusive NRI Discovery | Audio/Video Servicing, and more. 

Lab*, professional digital multimeter, Mail the postage-paid card today, Maré. — 


and logic probe. Like your computer 


and see how NRI can prepare you for 
system, they're all yours to keep as 


advancement and new careers in the 


McGraw-Hill Continuing Education Center | 


| part of your training. You even get exciting world of electronics. If the 3939 Wisconsin Avene, NW ш. 
over $1,000 worth of software, card has been used, wite TAR ا‎ aa DEN | 
including the popular WordStar Schools, 3939 Wisconsin Ave., — Ai in АА, 
and CalcStar. Washington, D.C. 20016. Business Machine Corporation | 
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that works only on the PC. the PC AT, 
or fully compatible machines. In last 
months column, 1 suggested that 
someone ought to develop an add-on 
board for the IBM PC to give it Japa- 
nese-language processing ability. 
Besides opening a wedge in the Japa- 
nese market for the IBM PC and its 
clones, it might give me the excuse | 
need to buy such a machine. And that 
topic brings me to one of the high- 


Dontyou 
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lights of the recent Microcomputer 
Show. 


A PC AT WORK-ALIKE 

The Hewlett-Packard people in Japan 
are called YHP which stands for 
Yokogawa Hewlett-Packard. Although 
it's not their first venture into personal 
computers here. | wouldnt be a bit 
surprised if the new Vectra-D Dual- 
Mode Workstation was the company’s 


deserve the same 


hard disk backup protection 


as GM, GTE, 3M, GE, 
UPS, Ford, Chrysler, 
Westinghouse, 
Polaroid, Shell, 


Î Mobil, Proctor 
& Gamble, The | 
United Nations, Merrill Lynch, Paine Webber, 
Rockwell International, Hewlett Packard, Wells 
Fargo Bank & Caterpillar, Inc.? 


We think so. 


That's why we created DSBACKUD, a powerful hard disk software utility designed to 


FASTBACK v5.03 


_ Runs on NoniBM compatible MS/DOS PCs | wo | 
[Backs upto Syquest cartridges — [ NO | 
[Backs up to BemoullGox | wo 

_ [Backs up to ary DOS subdirectory] no 
| Runs on the Wang PC in natwe mode | М | 
| Runs on Macintosh and MacPlus | NO | 
| Backs up to tape mechanisms | wo | 
Runs on the DEC Rainbow and Victor 9000 | NO | 
СИ (307) 


quickly backup and restore any or all files 
from an IBM PC/XT/AT or compatible 


computer, non-IBM compatible 
MS-DOS computers, and the 
Macintosh and MacPlus. 


Important companies trust 
their important data to 
DSBACKUP , . . shouldn't 


you? 
CALL NOW 
TO ORDER: 
1-800-231-3088 


1-312-231-4540 
In Illinois or Alaska 


only $69.95 


DESIGN SOFTWARE 1275 W. Roosevelt Rd., West Chicago, IL 60185 


MS-DOS а a TM ct 
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Microsoft, inc. Macintosh and MacPlus are TM's of Apple Computer, 
aa TM of Wang. Syquest is a TM of Syquest. Bemouli Box i$ à TM of lomega DEC Rainbow i$ а TM of Digital 


inc Fasthack is a TM of Fh Geneabon Sysiems, Wang 
Equipment Com Vic is à ТМ of Vider 
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most successful project. What YHP 
has done with the Vectra-D is to com- 
bine two computers into one. 

The Vectra-D can work as an IBM PC 
AT-compatible computer. With an 
80286 microprocessor running at 8 
megahertz (in contrast to the 6-MHz 
clock rate that IBM uses), the Vectra- 
D can run Lotus 1-2-3, SideKick, Top- 
View, Symphony, Flight Simulator, and 
others. If you type a command at the 
operating system level. though, you 
can switch from “English mode" to 
“Japanese mode” This turns the 
Vectra-D into a computer running 
under version 3.1 of the Japanese-lan- 
guage MS-DOS operating system. As 
a convinced and enthusiastic RAM 
disk user, | was happy to hear that 
YHP supplies RAM disk software that 
works under both English and Japa- 
nese modes. Of course data files 
created by a program in one mode 
are all available to programs operat- 
ing in the other mode. As you might 
expect. however. if you try to display 
files containing Japanese kanji or 
katakana characters while in English 
mode, they appear on the screen as 
garbage. 

The kanji ROM contains both the JIS 
No. | and No. 2 character sets, plus 
a number of additional characters, 
totaling nearly 7000 characters. Kanji 
characters are displayed on-screen in 
a 24- by 24-dot font, which is quite 
readable. You get 1024- by 768-dot 
monochrome graphics in Japanese 
mode, with either 640- by 200-dot or 
640- by 400-dot monochrome graph- 
ics in English mode. The price you pay 
for having the Japanese mode on 
hand is that no color graphics are 
available, though such options may be 
available later. YHP wouldn't make 
any promises. And if you buy a Vectra- 
D, the price includes a monochrome 
(green} monitor. 

[ saw the Vectra-D operating in Japa- 
nese mode and running several Japa- 
nese-language programs, including 
the jX-Word word processor and 
SuperCalc3. YHP says that the R:base 
Series 5000 database manager will 
also work, along with GW-BASIC, Lat- 
tice C, and a terminal emulator/com- 
munications package. In English 
mode, YHP says that most popular PC 
AT software will work, although tim- 
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If you type a 
command at the 
operating system 
level, the Vectra-D 
switches from 
English mode to 
Japanese mode. 


ing problems could conceivably arise 
as a result of the faster 8-MHz clock 
rate; there's no switch for selecting 
between 6-MHz and 8-MHz rates. 

The Vectra-D system comes with 
some impressive hardware as stan- 
dard equipment. Standard memory is 
640K bytes, expandable to 3.64 
megabytes. One 1.2-megabyte/360k- 
byte floppy disk drive is standard: 
there are two more internal shelves 
for one more floppy disk drive and 
one hard disk drive. You can order 
either a 20-megabyte or a 40-mega- 
byte internal hard disk. The Vectra-D 
includes seven expansion slots: two 
are 8-bit bus slots, while the other five 
are 8-/l6-bit bus slots. Both an 
RS-232C serial interface and a 
Centronics-type parallel printer inter- 
face are standard equipment, along 
with an RS-422 interface; that will be 
a handy feature when some of the 
new (and less expensive) laser printers 
start appearing on the market. Not 
surprisingly, the Vectra-D also incor- 
porates an HP-IB interface, useful for 
interfacing to other Hewlett-Packard 
equipment. And there's a socket on 
the main board for installing an 80287 
numeric coprocessor. 

The price for this kind of power and 
flexibility is a lot lower than | would 
have guessed. Іл a version that comes 
with one floppy disk drive and one 
20-megabyte hard disk drive, and in- 
cluding the high-resolution mono- 
chrome monitor as standard equip- 
ment, the list price of the Vectra-D is 
about 1,300,000 yen. (In the past, i've 
always converted amounts in yen to 

(continued) 
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Inquiry 415 


How to tackle 
a 300 page monster. 


Turn your PC into a typesetter. 
If you're writing a long, serious document on your IBM PC, you 
want it to look professional. You want MicroTEX. Designed espe- 
cially for desktop publishers who require heavy duty typesetting, 
МісгоТЕХ is based on the ТЕХ standard, with tens of thousands 
of users worldwide. It easily handles documents from | 
smaller than 30 pages to 5000 pages or тое. A= 
No other PC typesetting software gives you as „4 SENS 
many advanced capabilities as MicroTpX. etos 

So if you want typesetting software 
that's as serious as you are about your | 
writing, get MicroTgX. Call toll free ү, 
800-255-2550 to order or for more |... 4j 
information” Order with a 60-day ' 
money back guarantee. 3 


MicroTEX" 
from Addison-Wesley 


Serlous typesetting for serlous desktop publishers. 
"Dealers, call our Dealer Hot Line: 800-447-2226 
(In MA, 800-446-3399), ext. 2643. 


E = 


than pushing one button. 


copy virtually any 594, 3% 

or 8-inch diskette. The system 
tests for quality and accuracy 
at every stage of the process. 


It practically services 
itself. 

Each drive has a separate 
controller to maximize up- 
time. Simple diagnostics to 
verify drive alignment and 
industry standard drives 
allow you to maintain your 
system without waiting for 
aulside service. 


All at an attractive price. 


Victory Duplicators offer 
(ast copying, serialization, 


While your computer is 

busy doing other things, 
your Victory Duplicator can 
be making as many as eight 
copies of a diskette at once 
— producing up to 400 copies 
in an hour. DualMaster '" 
models can even make 
multiple copies of two different 
diskettes simultaneously. 
Just insert the diskettes 

and press one button. 


copy protection, a commu- 
nications port, a four-month 
warranty and much more — 
all for one low price. 


Call 1-800-421-0103. 
Call today for more 
information. (In Texas, 
call 512-450-0801. ) 


Copy different formats, 
flawlessly. 

Àn automatic format analysis 
program makes it possible 
for the Victory Duplicator to 


VICTORY ¥ 
ENTERPRISES 
Technology, Inc. 

B910 Research Bid., Suite B2 
Austin, Texas 78758 


û [986 Victory Enterpnaes Technology, Inc. 
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their dollar equivalents. But exchange 
rates have fluctuated so much in re- 
cent months that | feel it will be more 
useful from now on to give the yen 
amount directly and to mention the 
dollar'yen exchange rate only when 
appropriate) At today's dollar/yen 
exchange rate of about 170 yen to the 
dollar, the Vectra-D carries a price 
tag of about $7650. That's a pretty 
steep price but not really much 


higher than the NEC PC-98XA, for ex- 
ample, which is not compatible with 
the PC AT. 

YHP sees a market for the Vectra-D 
primarily in companies that want to 
have access to the world of PC AT 
software and hardware, including 
CAD/CAM applications, and yet still 
provide Japanese-language capabili- 
ties within a fully compatible frame- 
work—all on a single computer. | 


Finally a language that spans 
Bap. 


the generation 


2 
e 
+ Ф 


The language of solutions 
There's only one reason for you to learn a new language —to do your work 
better and faster. That's exactly what the Arity/Prolog development environment 
will help you do. Our powerful tools, based on the general purpose programming 
language Prolog, will speed up your development time significantly and allow you 


to solve a whole new range of problems. 


No translation required 

What good is a new language if you have to translate all of your existing pro- 
grams to use it? With Arity/Prolog, you can start speaking a fifth generation 
language today without giving up the languages you're comfortable with. 

Our development environment for the IBM PC family and all MS-DOS compat- 
ibles gives you Arity/Prolog, Arity/Expert System, Arity/SQL, and an interface 
with C, Pascal, Fortran, and Assembly, so you can build right on to your existing 
applications. You'll be truly multilingual — what better way to span the genera- 


tion gap? 


It can take you to new places 
You'll discover amazing speed, power, and flexibility using the Arity/Prolog 
programming environment, with its one gigabyte virtual memory, for conven- 


tional applications. 


And if you're working in new territories, like expert systems, natural language, 
or sophisticated database management systems, you'll be speaking the native 


tongue. 


Speak it Freely 
Our products are not copy protected and we charge no royalties, so you can 
use them in as many end-user applications as you'd like. Why keep the language 


of solutions all to yourself? 


ARITY CORPORATION 
358 Baker Ave., Concord, МА 01742 U.S.A. 
617-371-1243 


* 


* 


Yes, I'd like to be fluent іп the language of solutions. Please: 


— Send me information on Arity products 
Title 


Name 
Company 
Address 


——Add me to your mailing list. 


City. State 


Telephone 
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agree, and if YHP's distribution system 
is up to the challenge, i see a bright 
future for the Vectra-D. YHP said that 
it hadn't considered marketing the 
Vectra-D outside of Japan. but I think 
it would find a lucrative. if small. 
market in American universities. 


YAMAHA'S PIANO PLAYER 

Would you believe an upright piano 
with a 34-inch microfloppy disk drive 
and an LED display? The people at 
Yamaha, who make MSX computers 
and musical instruments, have man- 
aged to reinvent the old-fashioned 
player piano, and they put in a few 
new twists while they were at it. For 
about 930,000 yen (less than $5500 
today). you can buy a piano that will 
store on a microfloppy disk what you 
play and at the touch of a button play 
it again. But simply using a magnetic 
disk to replace the old-fashioned per- 
forated paper rolls isn't all that the 
new Piano Player does (that's the 
name Yamaha has given this gadget). 
Yamaha has combined modern sen- 
sor and servo technology with a high- 
quality conventional piano. Unfor- 
tunately. Yamaha was not very com- 
municative about the details of the 
sensor and servo techniques they use. 
But i can verify that this intriguing in- 
strument can accurately reproduce 
the dynamics, nuances. and phrasing 
of the original performance, besides 
simply playing the notes. It's so good 
that it's eerie. 

Yamaha plans to offer a floppy disk 
library of prerecorded performances 
to address the home entertainment 
market. although only a handful of 
titles are now available. But they'll 
probably sell a good number of Piano 
Players to professional musicians. 
After seeing and being impressed by 
the Piano Player. one prominent oboe 
player said, "Imagine how helpful it 
would be for my accompanist to 
record one of our rehearsal sessions 
on disk. After he left. 1 could continue 
to practice!" 


NEXT MONTH 
Bill covers the Computex Show in 
Taiwan and finds surprising prices 
with a focus on IBM compatibility. The 
show yields more unexpected hap- 
penings. too. Ш 


Six great reasons to join BIX today 


® Over 140 microcomputer-related conferences: 
Join only those subjects that interest you and change 
selections at any time. Take part when it's convenient 
for you, Share information, opinions and ideas in 
focused discussions with other BIX users who share 
your interests. Easy commands and conference digests 
help you quickly locate important information. 


® Monthly conference specials: 

BIX specials connect you with invited experts in lead- 
ing-edge topics- CD-ROM, МІРІ, OS-9 and more. 
They're all part of your BIX membership. 


€ Microbytes daily: 

Get up-to-the-minute industry news and new product 
information by joining Microbytes Daily and What's 
New Hardware and Software. 


e Public domain software: 
Yours for the downloading, including programs from 
BYTE articles and a growing library of PD listings. 


® Electronic mail: 
Exchange private messages with BYTE editors and 
authors and other BIX users. 


€ Vendor support: 

A growing number of microcomputer manufacturers 
use BIX to answer your questions about their products 
and how to use them for peak performance. 


What BIX Costs. . How You Pay 
ONETIME REGISTRATION FEE: $25 


Hourly Off-Peak Peak 
Charges: 6PM-7AM 7AM-6PM 
(Your Time Weekdays Plus Weekdays 
of Access) Weekends 

& Holidays 
BIX 59 $12 
Tymnet* $2 56 
TOTAL SIl/hr. SI8/hr.* * 


* Continental US. BIX is accessible via Tymnet from throughout the US. at charges 
much less than regular long distance. Call the BIX helpline number listed Below 
for the Tymnet number near you or Tymnet at 1-800-336-0149 

* * User is billed for time on system lie. 4 Hr. Off-Peak w'Tymnet = $5.50 charge) 


BIX and Tymnet charges billed by Visa or Mastercard only. 


BIX HELPLINE 
(8:30 AM-11:30 PM Eastern Weekdays) 


US. (except NH)—1-800-227-BYTE 
Elsewhere (603) 924-768] 


Inquiry 450 


You a 
BIX User's Manual and Subscriber Agreement 
as Soon as We ve Processed Your Registration. 
JOIN THE EXCITING WORLD 

OF BIX TODAY! 


JOIN BIX RIGHT Now: 

Set your computer's telecommunications program for 
full duplex, 8-bit characters, even parity, | stop bit OR 
7-bit characters, even parity, | stop using 300 or 1200 
baud. 

Call your local Tymnet number and respond as follows: 


Tymnet Prompt You Enter 
Garble or "terminal identifier" a 

login: byteneti < CR» 
password: meh «CR 
mhis login: bix «CR» 

BIX Logo—Name: new «CR» 


After you register on-line, you're immediately taken to 
the BIX learn conference and can start using the system 
right away. 


FOREIGN ACCESS: 

To access BIX from foreign countries, you must have 
an account with your local Postal Telephone & Telegraph 
(PTT) company. From your PTT enter 310600157878. 
Then enter bix « CR» and new « CR at the prompts. 
Call or write us for PTT contact information. 


BIX 


ONE PHOENIX MILL LANE 
PETERBOROUGH, NH 03458 
(603) 924-9281 
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07 СТЕК MODEL 9000 (E(EJPROM/MPU PROGRAMMER 
^ If time is money, then let us save some for you. The 

\ new model 9000, using its quick pulse algorithms, can 
program a 2764 in 10 seconds. The 9000 offers 

X higher performance than the competition has even be- 
gun to think about. Baud rates to 57,600. Supports 
^ thru 512K standard, 8 meg wordwide parts with 
A adapter, Cypress proms, mpu's. NO personality 
А. modules. As with our other programmers, RS- 
232, ASCII data formats, and flexible hand- 
shaking make the model 9000 compatible with 
virtually any computer. Introductory price $749. 


MODEL 7228 (E)EPROM/MPU 
PROGRAMMER The standard by which other 
other programmers are judged. With thousands 
in the field, the time proven 7228 has become 
our most popular programmer. Intelligent al- 
gorithms standard. Programs a 2764 In one min- 
ute. Supports devices thru 512K, mpu’s, eeproms, 
cmos. NO personality modules. у Price $599 


MODEL 7956 GANG 
(EJEPROM/MPU 
PROGRAMMER 

The 7956 can program eight 
2764's in one minute using intelli- 
gent algorithms, Standard support 
thru 512K, eeproms, cmos, mpu's. A must 
for production emvironments. Available in 
stand alone only configuration for ....... $979 
or with RS-232 interface for . .. . ке TM $1099 


MODEL 7128 (EJEPROM/MPU PROGRAMMER The programmer that won't die. 
Thousands manufactured since 1982. Supports thru 256K. PRICE REDUCED to $389 
including free PGX communications software, a $95 value. 

MODEL 705 Motorola 68705 family programmer. Transfers object code to 28 and 40 pin 
mpu's. Single key stroke operation... c.c eroe bier hare. 9299 
MODEL 7324 PAL PROGRAMMER The 7324 has a built-in compiler. It supports 20 and 
24 pin pals by MMI, NATIONAL, and TI, including the new shared product parts 20510, 
20RS10, 20RS8, 20RS4. It operates stand alone or via RS-232 with PALX communications 
package. Functionally tests parts after programming and securing. External compilers are 
supported thru ЈЕРЕС and AHS object formats. |... enses. $14 


MODEL 7322 Same as 7324 but no stand alone capability. .......... Ju esee ‚‹ $1249 


UTILITY PACKAGES 
PGMX High Speed Communications Package. For IBM PC, AT and compatibles. Bi- 
directional data rates to a scorching 57600 bps. Provides flexible manipulation of Intel Hex 
files, both 8 and 16 bit formats, and binary files. Use with model 9000 $149 


PGX Utility Package. For PCDOS, CPM, TRSDOS, ISIS, MSDOS. Use with 9000, 7956, 
7228, 7128 $95 


pee anne > еф eidve 


PALX Utility Package. Provides communication, download of Palasm source, JEDEC and 
AHS object files to models 7324, 7322, 7316 pal programmers. . ... . ....... ..... $95 


CROSS ASSEMBLERS and SIMULATORS 


You name the cpu, we've got the assembler. Simulators allow target software development 
and testing on your computer. Versions available for PCDOS, MSDOS, CPM. . Start at $200 


ERASERS—We stock both Ultra Violet ACCESSORIES 
Products and Spectronics for your selection. CABLES — serial $30, parallel $30, 
MODEL CHIPS TIMER LAMP PRICE custom Call For Quote 

DE4 8 N Tube $80 MODEL 481/482/483 8048 family 
PE14T 9 Y Tube $139 
C25 25 Y Grd $349 
C50 50 Y Спа $599 


SPECIAL REQUIREMENTS? Call Us For A Quote On Custom OEM Programmers. 


* P b $943 2 à $5 ш э у 9752442329925 р 


TEK 


‚ІМС. 


THIRD GENERATION PROGRAMMERS FROM СТЕК 


» 


Run CPM Software 
on Your IBM 
or IBM 
Compatible 


[f you are a CPM user who wants to convert lo 
MSDOS or PCDOS от a PC user who would 
like access to the thousands of CPM programs 
in existance, here is the perfect solution to the 
problem:CPEmulator from GTEK. 


CPEmwulator is the only field proven emulator 
which emulates the complete Z-80 instruction 
set, Terminal attribute emulation is Televideo, 
Lear Siegler, or the AMSI standard. CPM 
.COM programs reside under PCDOS and are 
executable under PCDOS as well as 8086 por- 
grams. 


Comes complete with COPYCPM, a disk con- 
version utility which allows transferring data 
and programs to and from 54 different CPM 
disk formats. Free CPM utility programs are 
also included. 


Need speed? CPEmulators Speed Kit includes 
NEC V20 processor. (8080 opcodes only) 


CPEmulator 280 етшаіог........,... $199 
CPEmulator 8080 emulator w/V20.... $199 
Both versions .,....,.,...... cades, $298 


Call GTEK's CPM Hotline 1-601-467-9019 


The Printing Solution: 
Model 8014 Programmable 
=, Printer Switch 


nd p Finally a way to have as 


many parallel printers as 
you need even when 


+ 
» GG | ly h 
REE o you only have one 
` parallel port. With 


А 
VAS 


© E 


GTEK's  program- 
„ mable parallel 
switch, you can 
expand as you re- 
quire. Perfect for net- 
works. 
{ With the spooling version, 
you can allocate available memory to fit your 
requirements, get multiple copies and more. 


Both use ordinary IBM type parallel printer ca- 
bles, expand one port to four, and may be cas- 
caded in Star or Daisy Chain configurations for 
as many ports as desired. The desired port Is 
selected with a simple escape sequence. For 
networks, previous selected port is saved on 
Port Stack and returned to with Return Escape 
Sequence. Complete with power supply. 
PRICE 
Model 8014 Four port programmable REDUCED 
switc Dno. chis «x ok cer es ү, 
Model 8014-128K spool memory ....$339 
Model 8014-256K spool memory ....$399 


Development Hardware/Software 
P.O. Box 289, Waveland, MS 39576 U.S.A. 
601/467-8048; telex 315-814 (GTEK UD) 


GTEK, PALASM, CPM, MS-DOS, PC-DOS, ISIS, TRSDOS, & CPEmulator ага registered trademarks. 
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TURBOCHARGING MANDELBROT 


In July's column | gave an up- 
date on the inmos Transputer 
and also touched briefly on 
the topic of dynamic load 
balancing. a programming 
technique that can be used 
to optimize performance in 
parallel computing systems. 
Because the topic deserves 
more space than | could give 
it, this month I'll dig a little 
deeper. 

As you'll recall. one issue 
when dealing with parallel 
computing systems is to 
achieve a correct balance 
between communication 
time and computation time. 
With dynamic load balanc- 
ing. an Occam program can 
redirect the flow of data at 
run time to keep the pro- 
cessors as busy as possible 
and help achieve that 
balance. 

To illustrate this technique. 
I'll look at a graphics demon- 
stration program written in 
Occam by Phil Atkin of Inmos's 
Demonstration Software Group. The 
program draws views of the Mandel- 
brot set (see photo), a gorgeous math- 
ematical object that wins hands down 
the title "Fashionable Demo Program 
of the Year" and makes rotating three- 
dimensional cubes look passé. 

| won't go into the full mathematics 
of the Mandelbrot set here. (Anyone 
who has been on a desert island and 
wants to refresh their knowledge thor- 
oughly should see A. K. Dewdney's 
"Computer Recreations" column in 
the August 1985 Scientific American.) 
Essentially the Mandelbrot set is 
generated by iterating a simple func- 
tion on the points of the complex 
plane. The points that produce a cycle 
(the same value over and again) fall 
in the set, whereas the points that 


BY DICK POUNTAIN 


An Occam technique to 
boost performance in parallel 


computing systems 


diverge (give ever-growing values) lie 
outside it. When plotted on a com- 
puter screen in many colors (different 
colors for different rates of diver- 
gence), the points outside the set can 
produce pictures of great beauty. The 
boundary of the set is a fractal curve 
of infinite complexity (see “Fractals” 
by Peter R. Sérensen in the Sep- 
tember 1984 BYTE]. any portion of 
which can be blown up to reveal ever 
more astounding detail, including min- 
іасиге replicas of the whole set itself. 

The reason for the sudden populari- 
ty of a Mandelbrot program as a 
demo is that it's hugely computation- 
intensive but produces a pretty pic- 
ture that even mathephobes can ap- 
preciate—there aren't too many pro- 
grams like that around. The program 
requires hundreds of floating-point 


multiplications to calculate 
each individual pixel and is 
thus a stern test of any pro- 
cessor. Mandelbrot is a stern 
test even for a parallel com- 
puter because we can't pre- 
dict how long the calculation 
of any given point will take: 
the individual processors will 
be kept busy for truly ran- 
dom periods, which makes 
simpleminded schemes for 
sharing out the work load 
grossly inefficient. 

My own program in Turbo 
Pascal for the IBM PC takes 
4 to 8 hours to draw one 
Mandlebrot screen in four 
colors (without the benefit of 
an 8087); a VAX-11/780 takes 
about an hour. Phil Atkin's 
program was designed to use 
several Transputers to draw 
Mandelbrot sets interactive- 
ly; you can select an area 
with the mouse and have it 
blown up while you wait. 
typically in 20 to 60 seconds. 
| describe the program here not 
because the world is crying out for 
faster Mandelbrot sets, but because 
it illustrates nicely the technique of 
dynamic load balancing. 


THE MANDELBROT PROGRAM 
The program is structured in three 
main sections: the system controller. 
the pixel evaluator, and the graphics 
engine. The system controller takes 
the x.y coordinates of slices of the 
video display screen and feeds them 
to the pixel evaluator: the screen is 
written concurrently in horizontal 
slices. The pixel evaluator performs 
(continued) 
Dick Pountain is a technical author and soft- 
ware consultant living in London. England. 
He can be contacted clo BYTE, One Phoenix 
Mill Lane, Peterborough. NH 03458. 
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Listing 1: The outline program in Occam. 


CHAN feedSyatem, feedGraphics: == channels for 
—— communication 
— between the 
=- processes 


PAR 
syatemController( feedSystem) 
Эшме eid 
graphicsEngine 


feedSystem, feedGraphics) 
feedGraphics) 


Listing 2: PLACED PAR lets the three processes be run on three different 
processors. 


CHAN feedSystem, feedGraphics: —— channels for 


—— communication 
-— between the 
== processes 
PLACED PAR 
PROCESSOR @ 


PLACE feedSystem AT |ink@out: 
systemController( fesdSystem) 


PROCESSOR 1 
PLACE feedSystem AT linkOin, feedGraphics AT link@out: 
pixelEvaluator( feedSystem, feedGrophics) 


| PROCESSOR 2 
| PLACE feedGraphics AT !ЇпК@1п: 
| graphicsEnglne( feedGraphics) 


Listing 3: How io map a program onto a pipeline of Transputers. 


VAL lineSize IS 9: — a constant 


[1íneSize*1]CHAN pipeline: ~~ chonnels for communication 
PLACEO PAR 
PROCESSOR @ 
| PLACE Блеки 
systemController 


AT linkGout: 
plpel Ine[]) 


PLACED PAR i = 1 FOR lineSize 
| PROCESSOR i 
PLACE pipeline[i-1] AT linkOin, рате АТ link1out: 
| pixelEvaluator( pipeline[i], pipelIne[ 1+1] 


PROCESSOR I ineSize+2 
PLACE Амы er AT link@in: 


| graphicsEngine( pipel ine[lineSize]) 
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the dirty work of computing the 
points in the Mandelbrot set, and here 
is where the dynamic load balancing 
takes place. The pixel evaluator is, in 
fact, distributed over an array of pro- 
cessors (10 Inmos BOO! Evaluation 
Cards, each containing one Transputer 
and 64K bytes of RAM) and works as 
a pipeline. Finally, the graphics engine 
(running on an Inmos BOOGIE Graph- 
ics Card) plots the points on each slice 
of the screen in 256 colors at an 
overall screen resolution of 256 by 
256 pixels, The outline program in Oc- 
cam is shown in listing 1. 

This program merely says the three 
processes аге to run in parallel and 
communicate results to each other 
over the two channels, and it could be 
run On a single Transputer using 
pseudoconcurrency. The three pro- 
cesses can, however, be run on three 
different processors by using 
PLACED PAR (see listing 2), which 
specifies where each is to be run. 

PLACE...AT maps the logical 
channel names onto the physical 
Transputer serial links called linkOin 
and linkQout A program might be 
mapped onto a pipeline of Trans- 
puters as shown in listing 3. An array 
of channels called pipeline replaces 
the previous two channels, and the 
replicator (PLACED PAR i = 1...), 
which works like a FOR...NEXT 
loop, attaches them to an array of 
parallel processes that forms the 
pipeline. This illustrates Occam's use 
as a hardware-configuration language: 
if you want to add more Transputers 
to the system, the only change re- 
quired in the program is to alter the 
value of the constant lineSize A 
simplified diagram of the 11-processor 
system is shown in figure 1. 

The actual Mandelbrot demo pro- 
gram uses a slightly more complex 
configuration, in which the pipeline 
becomes a two-way affair with data 
flowing in both directions (see figure 
2). This means that both raw and pro- 
cessed data flow through the system 
controller, with the advantage that the 
system controller can now monitor 
the output of the system, which is 
essential for dynamic load balancing. 
in the actual program, the pixel 
evaluator needs four channel param- 

continued] 
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IMPACTS JUST 80K! ! 


HOMEBASE 2.0 SIDEKICK 
Free 800-Line Support Notepad 

7 days a week, 12 hours a day Autodialer 
Communications Program 

with background m em гену E. 
Background Electronic Mail ASCII Table 
Calendar/Appointment System Phone Directory 
Database Management System Potend-Padte 
Text Editor $ м 4 95 
Name, Address and Phone Rolodex™ ч 
DOS Services 
Cut-and-Paste TRADE IN YOUR SIDEKICK! 
Calculator ! 
Autodialer 
ASCII Table 
Appointment Alarms | 2 
Template Maker $ O 
Screen Saver 
Notepad 
Onscreen Clock 
Report Generator 
Programmable Hotkeys | 
Mailing Label Printer | d - 
— à сө а for SideKick Users 
Type Ahead Keyboard Buffer limited time offer 
Expense Reporter | | 

$ 69 9 5 | ‘rebate only applies lor product purchased direcily (госп us. No dealers. 


TO ORDER YOUR HOMEBASE CALL NOW 


24 hours a day, 7 days a week 


800-523-0764 


in California 


800-323-5335 


30 Day Money-Back Guarantee* 


*call for details 


Brown Bag Software 
2105 So. Bascom Ave. 
Suite 164 

Campbell, CA 95008 


SGideKick is a trademark of Borland Intecnabianal 
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The pixel evaluator 
contains three 
parallel processes. 


eters to reflect this two-way data of 
flow. 


THROUGHROUTING 

The most interesting of the three main 
sections is the pixel evaluator, which 
does all the hard work and contains 
three parallel processes itself. One is 
the actual number-crunching process. 
genPixels, and the other two are 
throughrouters. A throughrouter is a pro- 
cess that merely takes input data and 
passes it to its outputs unchanged. 
However, a throughrouter can make 
an intelligent decision about where to 
send the outputs. The pixelEvaluator 
process contains one throughrouter 
for raw screen slices and another for 
evaluated pixels. 

The pixel throughrouter is quite 
dumb and merely permits finished 
results to be passed hand to hand 
along the pipeline to the system con- 
troller without being worked on by the 


Syslem 
Controller 


Graphics 
Engine- 


processors they pass through. The 
screen-slice throughrouter is the 
smart one and actually performs load 
balancing. The algorithm it uses is 
very simple although the conven- 
tional (ie, sequential) pseudocode 
shown in listing 4 cannot capture the 
concurrency that’s the essence of the 
algorithm. This algorithm guarantees 
that all the processors in the line are 
kept as busy as possible, yet it need 
not specify exactly which processor 
will evaluate any particular screen 
slice. 

The systemController process first 
fills up the pipeline with as many 
screen slices as it can hold and there- 
after supplies a new slice only when 
it gets an evaluated slice back. in- 
dicating that a processor in the line 
has free capacity. The controller 
doesn't know (or care) which one got 
the slice. 

To minimize any latency in the sys- 
tem due to the finite time required to 
communicate results back to the con- 
troller, each component process of 
the pixelEvaluator pipeline actually 
stores an extra screen slice in addition 
to the one currently being worked on. 
This means that the number cruncher 
can be fed as soon as it finishes a 


System 
Controller 


— processed dala back 


Figure 2: Actual Rardware configuration used for the Mandelbrot demo. 
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slice, without waiting for the previous 
result to traverse the pipeline. The 
number of slices buffered in this 
fashion is a parameter that the pro- 
grammer can play with to fine-tune 
the system. 

In Occam, pixelEvaluator at its 
outermost level looks like listing 5. 
The channels feedPixels, pixel Trigger 
and pixelsQut are local to the process 
and shunt data and messages be- 
tween its components. PRI PAR 
creates prioritized parallel processes; 
the first process that follows it has 
priority over the next, and so on. Low- 
priority processes can only proceed 
when higher-priority ones are waiting 
to communicate. In this case, the ef- 
fect is to give the WHILE TRUE loop 
high priority (SKIP is a do-nothing 
process). 

The pixelBypass process is the 
throughrouter for processed slices on 
their way back to the graphics engine. 
This process passes back data to the 
previous processor in the line, mixing 
the data neatly into the stream com- 
ing from processors that are further 
down the line (see figure 3). In Occam, 
this process reads as is shown in 
listing 6. 

(continued) 
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The second part of pixelEvaluator. 
the smart thruPut process, watches 
both the stream of raw data and the 
genPixel process and also maintains 
a buffer for the extra screen slice. The 
genPixel process lets thruPut know it 
has finished evaluating a slice by 
sending a signal on the channel pixel- 
Trigger In Occam, a simplified ac- 
count of thruPut's action is shown in 
listing 7. In the actual demo program. 
a simple message protocol permits 
the contents of command to be used 


to control the process (including stop- 
ping it, for which no provision is made 
in listing 7). The demo program also 
includes a detailed buffering mecha- 
nism. 

But the main point of interest is the 
PRI ALT construct, which is how 
thruPut monitors two channels at 
once. In an ordinary ALT, whichever 
channel—pixelTrigger or fromPrev— 
is ready first gets to input into com- 
mand (? command signifies an input 
process), assuming that the relevant 


Listing 4: Pseudocode for the load-balancing algorithm. 


Input a slice of screen 
IF my genPixels is busy 


THEN pass the slice on unchanged to the next processor in 


the |Ine 


ELSE send the slice to my genPixels 
pass evaluated pixels on to pixel throughrouter 


Listing 5: The pixelEvaluator process at its outermost level. 


PROC pixelEvatuator( CHAN fromPrev, toPrev, fromNext, toNext) 
CHAN  feedPixeis, pixelTrigger, pixeisOut: 


PRI PAR 
WHILE TRUE 
PAR 


pixelBypose( toPrev, fromNext, pixelsOut) 
thruPut( fromPrev, toNext, feedPixels, pixelTrigger) 
genPIxels( feedPixals, pixelsOut, pixelTrigger) 


SKIP 


іо previous 
processor 


Figure 3: The pixelBypass process. 
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flag—thruputActive or pixelsActive—is 
TRUE. їп a PRI ALT the same thing 
happens. However, in the event of a 
dead heat between the channels, 
pixel Trigger has higher priority and 
wins the coconut. Diagrammatically, 
the processes fit together as shown 
in figure 4. 


THE NUMBER CRUNCHER 

The final component of the pixel 
evaluator, genPixels, is quite straight- 
forward. It contains a number-crunch- 
ing process called mandelbrotPixel, 
which looks pretty much like a 
Mandelbrot program would look in 
Pascal (see listing 8). 

Anyone who has written a Mandel- 
brot program will note that the only 
trick used here is to test the square 
of the modulus against four to save 
a square-root calculation. The pro- 
cesses complexMultiply and so on do 
exactly what their names suggest: 
they're written using Occam floating- 
point library routines (Occam can sup- 
port both 32- and 64-bit reals, to the 
ANSI/IEEE standard 754). The three 
dots in . . . PROC represent what you 
would actually see in the Occam 
editor when the bodies of the PROCs 
are folded away, ThinkTank style. 

The line beginning with [com- 
plex]REAL32 demonstrates Occam's 
way of defining arrays; in this case, the 
arrays contain two 32-bit reals to rep- 
resent complex numbers. Occam 2 
provides record types in addition to 


from my pixel generator 


pixalBypass 


from naxt 
processor 


BYTE U.K. 


arrays, but at present they can only | 
be used in communications over Listing 6: The pixelBypass process. 
channels, as a convenient way to in- 
put or output complicated objects. 


PROC pixelBypass( toPrev, fromNext, fromMe) 
CHAN mine, theirs: 


PAR 
LOAD BALANCING EN fromNext, theirs) 
A most interesting aspect of the gen- buffer( fromMe, mine) 
Pixel process is that it contains a PRI | mix( mine, theirs, toPrev) 


PAR that does the exact reverse of the 
one we saw earlier; that is, it sets the 
Mandelbrot calculating process to 
lowest priority: 


Listing 7: A simplified account of thruPut's action. | 


PRI PAR 

SKIP | PROC thruPut( CHAN fromPrev, toNext, feedPixels, pIxeiTrigger) | 

IMS | INT command: 

mandelbrotPixel( elc... A BOOL thruputActive, pixelsActive: | 
5ЕО 

This should surprise you: In a hugely fera | = ДЫ = i 
computation-intensive program, we CERE Ves Per А 
are giving lowest priority to the com- = اا‎ Алма баш We Фона aes үз 
putational part! The point is that in a pixelsActive £ pixelTrigger ? command -- genPixels 
parallel computer. computational — needs feeding 
power is a variable; you can add more an Жайы 
processors to get more power. (The gil аду, A bá 24 | 
speed of this program is. in fact, paeem tun ат nona edi eae 
directly proportional to the number TRUE 
of processors that are employed; ... bend buffer contents to genPixeis 
doubling the number of processors thruputActive & fromPrev ? command — a new slice 
halves the time it takes to generate a IF =e RO BLEU 
Mandelbrot.) NOT pixelsActive 

Keeping all those processors busy ... Bend new slice to genPixels and set 
(i.e. load balancing) becomes the crux pixelsActive to TRUE 
of the problem. In this program, com- bufferFull — 
munication must take precedence -— we can't help, pass new slice on toNext 


over computation: if we impede the | 
flow of throughrouted data, the laten- 
cy time increases and the perfor- 

(continued) 


... put new slice in buffer 


pixelevaluator 


|  genPixels 


trigger 


| 


to пехі 
processor 


irom previous 
processor 


from next 
processor 


to previous 
processor 


Figure 4: The pixelEvaluator process. 
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Listing 8: The mandelbrotPixel process. 


PROC mandelbrotPixel( INT color, VAL INT x, y) | 


VAL complex IS 2: 
VAL real IS Ө: 
VAL imag IS 1: 


— g complex number has | 
—— two parts | 
—— ... the real 

~~ ... and the imaginary | 


. PROC ted و‎ A [complex]REAL32 result, a, b) 


.. PROC complexAdd( 


complex]REAL32 result, а, b) | 


" PROC modulusSquared( REAL32 size, [complex]REAL32 


| number ) 


[complex ]REAL32 2, c, zequared: 


| VAL zero IS 0.0 (REAL32): 
VAL maximum IS 256: 


INT iterations, size 


SEQ 
zireal] := zero 
& := Zero 
e[real| := x 


c[real] := y 

iterations := 1 
complexAdd( z, z, c) 
modulusSquared( size, 2) 


—— declare some comp! ex 
== variables 


== zero os а REAL32 | 
== constant 

-— ditto four 

== maximum iterations 

— for divergence | 


== get z to 0401 


-— с is the current 
—— point 


WHILE (iterations < maximum) AND (size <= four) 


VAL four IS 4.0 (REAL32): 
| 


SEQ 


complexMultiply( zSquared, z, z) 


complexAdd(z, zSquared, c 


== z^2 + c is the 
== function 


modulusSquared( size, z) 
Iterations := iterations+1 


IF size <= four 


size > four 


| color := black 
color := Iterations 
| 


mance drops off drastically as pro- 
cessors wait idly for data. The use of 
dynamic load balancing relieves the 
programmer from worrying about the 
synchronization of distributing the 
data; the algorithm explained earlier 
guarantees that data always gets to 
the hungry processor. 

One of the great debates in the 
parallel processing world concerns 
hardware topology. Various parties 
champion their own particular shapes, 
from doughnuts to hypercubes and all 
the rest. With the arrival of off-the- 
shelf computing elements like the 
Transputer, its becoming easier to 


-— point in set; color 
== it black 


== point out of set; 
== color It 


play around with different topologies 
and test out the claims. But programs 
like this one hint that hardware 
topology might not after all be the 
most significant determinant of 
performance. 

Certainly much more research is 
needed on load-balancing algorithms 
in software. One problern is that many 
current parallel machines are special- 
purpose devices that are hard-wired 
and programmed at microcode level, 
making such investigation a real 
chore. High-level languages like 
Occam can take the sting out of it to 
a remarkable extent. @ 


APPLICA 


SING YE MACPRAISES 


There's no room on my desk 
for a Macintosh mouse: a 
friend has suggested an all- 
terrain model equipped with 
giant ribbed tires as the only 
way to negotiate through the 
mounds of junk | collect. | 
dont like the dull, echoing 
thunk of the Macintosh keyboard; it 
makes me worry about rousing some 
angry subterranean being miles 
beneath the surface of the earth's 
crust. And | have about as much use 
for a machine that boots up with a 
cutesy, happy-face computer icon as 
1 have for an automobile horn that 
plays “The Yellow Rose of Texas." But 
die-hard MacSkeptic that | am, I'm be- 
ing won over by the software. 

Apple promised us a blizzard of 
business programs when it intro- 
duced the machine. It never materi- 
alized: all we got were scattered flur- 
ries. Those of us—including a bunch 
of folks at Apple—who believed that 
the only way to guarantee good soft- 
ware was to have lots of it were dis- 
appointed. In the mad quest for quan- 
tity. nobody mentioned quality. 

But that's exactly what we've been 
getting of late. І haven't seen zillions 
of Mac programs, but what's been 
coming in has been first-rate. In 
almost every application category, | 
can pick at least one Mac product that 
runs rings around its MS-DOS com- 
petitors. Programmers are figuring out 
the uneasy balance between friendli- 
ness and power, they're mastering the 
good points—and sidestepping the 
bad ones—of the Mac ROM, and 
they're producing excellent software. 

If this keeps up, when it comes time 
for me to pick my next-generation 
machine, it may well be a Macintosh. 


NEW HORIZONS IN OUTLINING 
I'm not sure whether More (Living 
Videotext, $295) is an outline pro- 


BY EZRA SHAPIRO 


Mac software: 


the spectacular More and the 


solid FullPaint 


cessor or an operating system. The 
product is an extension of the basic 
concepts of the original ThinkTank 
(which started life as an Apple Il pro- 
gram before migrating to the IBM PC 
and the Macintosh), but it packs so 
many features and self-contained ap- 
plications that І could see using it to 
cover the bulk of my regular tasks. In 
that sense. More is a lot like 
Framework, although it's far stronger 
as an outliner and not as well suited 
to traditional database management 
and number crunching. Whatever you 
do call it, though. More is definitely 
one spectacular piece of software. 

If you're familiar with ThinkTank or 
Ready! under MS-DOS or ThinkTank 
512 on the Mac. you've got a good 
idea of where the program begins. 
You organize data as an indented out- 
line: any line can be treated as the 
root of a tree, with subordinate head- 
ings and subheadings branching off 
beneath it. Blocks of flat text or Mac- 
Paint drawings can be attached to any 
heading. By clicking the mouse on a 
heading and collapsing or expanding 
the outline, you choose how much 
detail you want to view at the mo- 
ment. Reorganization is also a simple 
mouse operation; select a heading. 
move the cursor to the new location, 
hit a command. and the heading with 
all its subsidiary data is transported 
to the new spot. So much for the 
refresher course; if you want the 
heavy-duty theory check out my 
blatherings a couple of years back 
("Text Databases" in the October 1984 
BYTE). 


A number of the enhance- 
ments that differentiate More 
from ThinkTank 512 have 
been lifted from Living 
Videotext's MS-DOS offer- 
ings. These include hoisting 
(temporarily bringing a sec- 
tion of your outline to full 
screen for close work), cloning (cre- 
ating a duplicate of a heading that 
changes as the original is altered), and 
mark and gather (selecting a group of 
headings from different places and 
pulling them into a new section). The 
instant recall of outline templates, one 
of the best ideas in Ready!, has been 
implemented in true Mac fashion; in- 
stead of assigning four outline chunks 
to function keys, you can install 16 
templates (32 with the I-megabyte 
Mac Plus) on a pull-down menu. Sam- 
ple templates for things like address 
book entries, personal records. daily 
appointment calendars, and suchlike 
are included with the program. 
Ready!’s point-and-dial, which lets you 
select a phone number for a voice call 
and have your modem dial it for you, 
has also been implemented. (I find 
this a singularly useless feature, but 
| assume there must be someone out 
there demanding it.) 

More can handle six outline win- 
dows at a time, which can be tiled ver- 
tically, horizontally, diagonally, or ar- 
ranged as you see fit. ThinkTank 512's 
hot borders, which scrolled your text 
away from a window's edge if you 
clicked the mouse anywhere on the 
border, have been replaced with stan- 
dard Mac scroll bars. 

Now we get to the fun stuff: More 
has moved outlining into presentation 
graphics. You can now display an out- 
line as either a bullet chart or a tree 

(continued) 
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chart. Anyone who has had to pre- 
pare transparencies for overhead pro- 
jection or who has been forced to 
generate graphics for reports will love 
this. 

You construct bullet charts by 
selecting an outline; the first heading 
becomes the title and subordinate 
heads become bulleted points under- 
neath it. The whole process can be 
nearly automatic—any head with sub- 
heads becomes a chart. On the Mac 
screen, choosing the bullet-chart op- 
tion whisks you from your outline to 
a display of the chart as it will appear. 
A palette pops up from which you can 
select type fonts, sizes, spacing, 
borders, numbering styles, and so on. 

Tree charts are just as simple only 
the outline becomes a series of little 
boxes or circles connected with lines. 
Another palette lives along the left 
border; you can choose centered or 
flush text, line styles, orientation (top 
to bottom, bottom to top, left to right, 
right to left), drop shadows, and other 
options. As tree charts can easily ex- 
tend over several pages, the charts ap- 
pear on a grid showing position on a 
printed page, but the grid can be 
turned off. 

All this stuff can be dumped to a 
printer (in fact, if you've got a color 
Imagewriter, you can choose different 
colors for each level of an outline) or 
saved in one of several file formats for 
use by page-makeup or drawing pro- 
grams. If you'd like to use your Mac 
as a presentation tool, you can set up 
a slide show mixing outlines, text 
documents, bullet charts, tree charts, 
MacPaint drawings, MacDraw charts, 
and so on. The show can be orches- 
trated to bring up screens at timed in- 
tervals, or you can control it in a way 
analogous to controlling a slide pro- 
jector, clicking the mouse to change 
screens. If its a working meeting 
rather than a formal presentation, you 
can edit and reorganize the material 
as you proceed. 

The last of the high points I want to 
touch is computation: you can calcu- 
late simple columnar arithmetic within 
an outline Lets say you want to 
record a day's expenses; you'd enter 
each expense item as a subheading. 
and the grand total would appear in 
the title line. 
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Other reactions. The document 
editor is as good at text handling as 
any Mac word processor: | could be 
quite happy using it as my primary 
editor. Search functions are slick and 
well executed, as is output formatting. 
And while I'm not usually a fan of Mr. 
Mouse, he's well suited to trundling 
around an outline, and More provides 
a complete enough selection of key- 
board commands to keep the mouse 
interruptions to a minimum. 

| do have a brief wish list. I'd like to 
see more on-screen help: this is'a big 
program that can be confusing. Some 
form of macro facility would be an im- 
provement, and a nice long list of 
numeric functions (for those of us 
who are always calculating arctan- 
gents and net present value) would 
broaden the scope of the product. 

I'm really sold on the package, but 
my testing has been done with beta 
versions 0.46 and 0.47 and a loose- 
leaf draft of the manual, so | can't 
vouch for flawless performance. Some 
of Mores functions were not quite 
finished (point-and-dial would point- 
and-dial me into a system crash], but 
the bulk of the program was running. 
and I didn't spot any bugs that Living 
Videotext hadn't warned me about. 
The company's other products have 
all been pretty thoroughly debugged 
by the time they've appeared on the 
shelves, and lm assuming this one 
won't be an exception. 

Conclusions? This is superb soft- 
ware An owner of ThinkTank 512 
might want to think carefully and look 
at the list of new features before up- 
grading. but for everyone else, this is 
exciting news. 


BEYOND MACPAINT 
MacPaint was the razzle-dazzle part 
of the original Macintosh package: it 
was the program that caused heads 
to turn and eyes to pop. the perfect 
showpiece you'd use to answer the 
question, "What does the Mac do 
that's so special?" It was something 
more than a game, but something less 
than a serious artist's tool. As soft- 
ware, it started the juices flowing, 
whetted the appetite for computer 
graphics, and made you wonder what 
was next. 

The world has changed since then. 


The Mac environment is accepted; it 
no longer needs to be demonstrated 
to a disbelieving public. And Apple 
has stopped bundling MacPaint soft- 
ware with its new machines. 

These days, you either have to 
cadge an illegal copy of MacPaint 
from a friend or buy it from Apple for 
125 bucks (which seems a bit steep 
for what used to be a freebie). Or you 
can purchase FullPaint (Ann Arbor 
Softworks, $99.95), a program that 
takes the MacPaint concept to the 
next generation. 

FullPaint looks a lot like MacPaint: 
in fact, it’s so close that only an ex- 
perienced MacPaint user could tell 
the difference at first glance. The ini- 
tial layout and the pull-down menus 
are almost identical to the original: 
making the transition from MacPaint 
to FullPaint is a snap. All the familiar 
functions have been preserved. You 
can draw freehand lines or construct 
hollow shapes in the same variety of 
line styles, using the same mouse 
commands and keyboard shortcuts. 
You can fill screen areas with the 
same 38 patterns, You can stretch, 
trace, rotate, invert, and reposition ob- 
jects; edit patterns and drawings pixel 
by pixel (what MacPaint calls "Fat- 
Bits"); and add text in an assortment 
of type fonts and sizes. FullPaint uses 
the MacPaint file format, so you can 
transfer FullPaint artwork to other pro- 
grams with ease. 

However, scratch the surface and 
FullPaint turns out to be loaded with 
significant enhancements. Some of 
them are simply convenience features 
sorely lacking in MacPaint, but others 
give you new flexibility and power. 

Freed from the tyranny of the 
original Macintosh's 128K-byte limit, 
FullPaint lets you edit up to four paint- 
ings at once. The four windows can be 
shown singly, overlaid along a diag- 
onal, or tiled into four postage-stamp 
boxes. Each painting now is bordered 
with standard Macintosh scroll bars. 
ѕо you can slide around a page with- 
out having to crank away with the 
mouse. 

You're no longer locked into the 
MacPaint screen layout. You can 
zoom a painting to full screen, even 
eliminating the command line at the 
top of the display. The two palettes 


of tools can be dragged wherever you 
want them. Tapping the space bar 
hides them entirely; tapping it again 
brings them back. Once you've 
chosen a drawing tool, you can work 
on your painting without all the visual 
distractions of MacPaint. 

Then you've got a number of new 
ways to manipulate images: free rota- 
tion to any angle, rather than Mac- 
Paints 90-degree flips; Perspective, 
which lets you shrink or stretch one 
edge of an object; Skew, which allows 
you to move one edge (thereby turn- 
ing a rectangle into a parallelogram. 
for example); Distort, which lets you 
pull out one corner of an image or 
push it in. 

Text in a dark region can be entered 
as white on black. MacPaint is capable 
only of black on white. 

But my favorite improvements are 
those that add precision controls to 
the MacPaint shell. First, you can dis- 
play ruler lines (marked in your choice 
of inches, picas, centimeters, or pixels) 
along the top and left edges of any 
painting. Next, by selecting an option 
called MouseSpot, you can bring up 
a small status box that tells you exact 
cursor position as x and y coordinates 
measured in hundredths of units (ex- 
cepting pixels, where fractions don't 
make sense) from the upper left cor- 
ner of the page. Changing the units 
used in MouseSpot changes the ruler 
lines and vice versa. MouseSpot also 
shows the size of the object you're 
currently constructing, on both axes 
and along the diagonal. You can slow 
down the mouse to pixel-by-pixel mo- 
tion by using FullPaint's MouseCrawl 
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feature. The combination of ruler 
lines, MouseSpot, and MouseCrawl 
gives you pinpoint accuracy impossi- 
ble with MacPaint. 

My only real gripe is with the con- 
tinuation of a major MacPaint an- 
noyance: the invisible grid. You can 
turn on this feature, which locates ob- 
jects along lines eight pixels apart. but 
you can't see the grid. Other graphics 
programs provide some form of visual 
reference; this is not the case with 
MacPaint or FullPaint. The grid is 
great for aligning text, but without 
MouseSpot you're practically running 
blind. I find this particularly frustrating 
because I see the grid as an impor- 
tant area for future development. 
Imagine being able to select single or 
multiple vanishing points, position a 
horizon line, turn on a grid, and con- 
struct drawings in true perspective! | 
guess I'll just have to wait for the next 
release. 

The program seems to be solid—as 


well it should, considering how much 
of its design is borrowed from Mac- 
Paint. I was able to crash it only once 
after a long series of distortions, and 
although [ tried mightily, | couldn't do 
it again, The crash, which merely gar- 
baged up one file without bringing 
down either the system or the soft- 
ware, easily could have been the 
result of using an older version of the 
Mac operating system—or phases of 
the moon; | dont know. Overall, I was 
pleased with FullPaint's performance. 

The documentation is complete and 
usually comprehensible, in spite of a 
tendency to use MacSpeak (the jargon 
of FatBits, scroll bars, double-clicking, 
and such). The manual even has an in- 
dex, so I forgive the authors the con- 
stant use of "its" whenever they 
should have used "its. 

Should you buy the product? Well, 
if you purchase a new, unbundled 
Macintosh, you'd be foolish not to get 
FullPaint instead of MacPaint. Not 
only is FullPaint a richer. more useful 
program, it's cheaper. 

If you already own MacPaint. you 
ought to spend some time assessing 
your needs before plunking down a 
hundred dollars for FullPaint. Do you 
see MacPaint as merely an entertain- 
ment package—cute, but frivolous? 
On the other hand, do you need the 
power of full-blown professional CAD 
software? In either case, FullPaint is 
off the mark. But if you presently use 
MacPaint drawings in your work, or 
just spend a lot of time relaxing with 
the program, switching to FullPaint 
will give you capabilities you'll wish 
you'd had all along. в 


AUTOCOMPUTER CO., LTD. 
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(continued from page 26) 
tory entries do not change position) 
should survive sorting using his program. 
Thanks for the continuing coverage of 
Apple topics. 
DENNIS DOMS 
Kansas City MO 


Mr. Doms is absolutely correct. The pro- 
gram does not update the parent pointer 
field found in a subdirectory's header 
entry. 

To fix the oversight, one should modify 
line 380 of listing ! (page 124) to include 
à GOSUB subroutine call as shown 
below: 


380 IF A <= CO THEN 
FOR K=1 TO 39: POKE 
DB+3+Bx39+K,ASC(MIDS 
(NAS(A),K,1)}: NEXT. PRINT “*,";: 
GOSUB 500: GOTO 400 


Then append to the listing the follow- 
ing lines of code: 


500 REM THIS CODE IS ADDED TO 

UPDATE THE PARENT 

POINTER 

FIELD OF A 

SUBDIRECTORY 

AT THIS POINT, DL(J) CON- 

TAINS THE BLOCK NUM- 

BER OF THE ENTRY DEFIN- 

ING THIS SUBDIRECTORY. 

THE EXPRESSION (В+1) IS 

THE DIRECTORY ENTRY 

NUMBER WITHIN THE 

BLOCK SPECIFIED BY 

DL(J). 

540 IF ASC(MIDS(NAS(A)17,)) < > 15 
THEN RETURN 

550 POKE 791, ASC(MIDS(NAS(A), 18, 


510 REM 
520 REM 


530 REM 


1): 
POKE 792, ASC(MIDS(NAS(A), 19, 
3): 
XX = PEEK(791) + 
256xPEEK(792): 
REM XX = BLOCK NUMBER OF 
THE SUBDIRECTORIES 
KEY BLOCK 
560 POKE 789, 0: POKE 790, PEEK(790) 
+ 2: 
REM ALLOW READING OF THE 
KEY BLOCK INTO $9800, 
AN AUXILIARY I/O BUFFER 
570 POKE 776,128: CALL 768: IF 
PEEK(786) <> 0 THEN PRINT 
"ERROR IN READING BLOCK NO. 
"ХХ: STOP 
580 REM NOW UPDATE THE PARENT 
POINTER AND WRITE IT 
BACK TO DISK 
590 YY = PEEK(/89) + 256 x 
PEEK{790): 
REM YY = ADDRESS OF THE 
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AUXILIARY I/O BUFFER 
600 POKE YY + 4 + 35, DL(J) - 
256 xINT(DL(Jy256). 
POKE YY + 4 + 36, INT(OL{(J¥256): 
POKE ҮҮ + 4 + 37, B + 1 
610 РОКЕ 776, 129: CALL 768: IF 
PEEK(786) < > 0 THEN PRINT 
"ERROR IN WRITING BLOCK NO. 
"XX; STOP 
620 POKE 789, 0: POKE 790, PEEK(790) 
- 2; 
REM SET THE 1/0 BUFFER AD- 
DRESS TO THE ORIGINAL 
BUFFER 
630 RETURN 


ANTONIO C. SILVESTRI 
Springfield. MA 


MAKING RS-232C CONNECTIONS 
UNIVERSAL 
Howard Mark (March Letters, page 30) 
misunderstood the operation of "her- 
maphroditic" connectors when he wrote 
that Pete Klammer's scheme for simplify- 
ing the RS-232C tangle (October 1985 Let- 
ters. page 22) would not work. He as- 
sumed that when two such connectors 
were mated, pin | would contact socket 
1, etc. But that is only one way of con- 
structing hermaphroditic connectors. 
Suppose instead that a connector has, 
say, five male pins, numbered | to 5, and 
five female sockets, numbered 11 to 15. 
When two connectors are mated, pin | 
mates with socket 11, and so on. This 
allows a completely symmetrical scheme: 


Connector À 
Safety Ground Pin | --> 
Data-out-from-me Pin 2 -~> 
l-am-not-busy Pin 3 --» 
l-am-ready Pin 4 --> 
Signal Ground Pin 5 -- > 
Connector B 
>» – – Socket 11 Safety Ground 
»-- Socket 12 Data-into-me 
2 —- Socket 13 Are-you-busy? 
> —-— Socket 14 Are-you-ready? 
--—- Socket 15 X Signal Ground 
Connector A 
Signal Ground Socket 15 -- < 
Are-you-ready? Socket 14 == < 
Are-you-busy? Socket 13 --< 
Data-into-me Socket 12 --< 
Safety Ground Socket 11 --< 
Connector B 
«--— Pin 5 Signal Ground 
«--— Pin 4 l-am-ready 
« -— Pin 3 l-am-not-busy 
« -—- Pin 2 Data-out-from-me 


«< -- Pin | Safety Ground 


| have followed here the (no doubt sexist!) 
convention that signals go from male pins 
to female sockets. | have not used the 
RS-232C circuit names because those 
assume precisely the distinction between 
DCE and DTE that this scheme is intended 
to eliminate. However, the 3-13 connec- 
tion would correspond to CTS or RTS. and 
the 4-14 connection to DSR or DTR. 
The problem with RS-232C is that it was 
designed around the quite specific job of 
connecting a terminal or computer (DTE) 
to a modem (DCE). Borrowing it to use for 
serial connections in general has pro- 
duced the present muddle. As I've shown 
above. it is possible to create a new stan- 
dard so that any connector can plug into 
any other, and this is surely long overdue. 
So come on, connector manufacturers and 
standards organizations—it's over to you! 
ROBERT LABOURNE 
Palmerston North, New Zealand 


| read with interest the letter about 
RS-232C connections in the October 1985 
issue. I. too, have long been dissatisfied 
with RS-232C because of the amount of 
Brownian motion required in trying vari- 
ous combinations to get box A to talk to 
box B. Too often the makers of box A and 
box B simply use the phrase "RS-232C" 
without giving enough clues to allow the 
user to make the correct combination. If 
we make changes to the traditional 
method, | dont think we should stop with 
only changing the type of connectors 
used. [ suggest taking each of the pairs 
that sometimes need to be crossed, and 
converting each pair to a single wire. Yes, 
you can send and receive asynchronous 
DC full-duplex signals оп one wire. The 
basic connection is illustrated: 


The differential receiver is relatively insen- 
sitive to the accompanying transmitter. 
while it is fully sensitive to signals com- 
ing from the cable. The circuit provides the 
added benefit of terminating the cable in 
its characteristic impedance at both ends. 
This method would allow you to connect 
any two of boxes А, В or C using the same 
cable and without making any jumper 
changes in any of the boxes. It would not 
matter if the boxes were computers. ter- 


minals, or modems. | dont think there is 
a need for hermaphroditic connectors: we 
could just as easily demand that all boxes 
have female connectors and all cables 
have male connectors. We could connect 
a terminal to a computer with a single 
coaxial cable and a small phone plug. 
NEIL R. KOOZER 
Oakland, OR 


SPARKING [NTEREST IN 
PERSONAL SUPERCOMPUTERS 
Inmos is successfully programming their 
parallel computers in Occam. but I think 
the natural language/programming en- 
vironment for a parallel computer is the 
electronic spreadsheet. Just have the sys- 
tem divide the spreadsheet into groups 
of cells and assign a processor to each 
group. The editing tools to create large 
spreadsheets already exist. There are also 
much more experienced users of spread- 
sheets than Occam programmers. And just 
think how big a spreadsheet could get 
before you'd have to defeat the "auto- 
matic recalculation’! The main extensions 
needed would be for nonnumeric input 
and graphics output. 

JAMES R. VAN ZANDT 


Nashua, NH | 


Especially enjoyed Dick Pountairn's article 
on the Inmos Transputer (BYTE U.K.: "Per- 
sonal Supercomputers," July). Since Sir 
Clive Sinclair is said to be working on a 
supercomputer using this chip. what can 
we expect in 1987 or 1988? If develop- 
ment reaches fruition on the 40-Mb wafer- 
scale disk, that could make quite a 
machine combo! 

Since the Acorn RISC chips are now be- 
ing sampled, | hope we can look forward 
to a BYTE PC board using them. 

Pountain mentioned Occam. Are books 
available discussing this language? 

CHUCK TRIER 
Spokane. WA 


JUK! PRINTER MAINTENANCE 

| am writing about a maintenance prob- 
lem on the Juki 6100. Recently my ma- 
chine, which has run consistently for three 
years. began quitting in the middle of a 
printout. | hit Reset and it would go awhile 
longer and quit again. The problem 
worsened until | could only print a few 
lines before this "check" condition would 
arise. 

Calling my local dealer wasnt too com- 
forting. | was told it would cost $40 to S60 
per hour just to have someone look at my 
machine. | had already upgraded the 
memory myself from 2K to 8K bytes with- 
out much difficulty, so | decided to take 
a look first. 
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Checking the users manual. | learned 
that the "check" condition (the red LED 
lighting up) results from one of three con- 
ditions: when your printer is out of ribbon, 
out of paper, or when you have depressed 
the Pause switch. These are all considered 
"recoverable" errors. 

The problem clearly wasn't related to 
Pause or paper. so it had to be a signal 
that the printer was out of ribbon. Of 
course, | already knew that I had ribbon 
in the printer, but the machine didn't seem 


USRobotics’ COURIER 2400" 
... The most dependable 
at 2400- or 1200-bps 


ou get 2400/1200/300-bps 
data communications and 
every first-class feature you'd 
expect in an auto-dial, auto- 
answer modem. ..at a surprisingly 
affordable price. 

But a modem at any price is only 
as good as its performance... And 
that's where Courier 2400 really shines. 
Don't take our word for it. Ask any of 
the nearly 2,000 electronic bulletin 
board system operators who have 
chosen the Courier 2400 for one of 
the most demanding modem applica- 
tions imaginable. 

Listen to the unanimous chorus of 
praise for the Courier 2400 from tough 
reviewers at more than a dozen highly 
respected computer magazines. 

Consider Courier 2400's perform- 
ance record—less than one percent 
of all Courier 2400s sold have been 
returned for service, a record we chal- 
lenge the industry to match. And we 
back up our confidence in Courier 2400 
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to. | set out looking for a device that was 
telling the machine that there was no 
ribbon. 
| took out the ribbon cartridge: nothing. 
| took out the black plastic platform that 
the ribbon cartridge sits on. Still nothing. 
Finally, І took out the black spool on the 
left that the new ribbon feeds from. | saw 
a little black sensor that was covered with 
black dust. The bottom of the spool was 
designed as a reflector for that sensor. It 
(continued) 


with a full two-year parts and service 
warranty. 

Quality, performance, value—your 
modem should be this good. It is, if 
it's the Courier 2400 from USRobotics. 


Ui Robotics 


The Intelligent Choice in Data Communications 


8100 McCormick Blvd., Skokie, litnas 60076 
Phone toll irge 1 (800) DIAL USR 
In Illinois (312) 982-5001 


To learn more, send for our 
FREE booklet: "24 Questions 
and Answers on 2400-BPS 
Модетв:' 
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was set up with alternating black and silver 
spokes. The sensor is active when the 
silver passes over it but not when the 
black is present, ! reasoned. If the spool 
didnt continue to get alternating signals. 
the printer could assume the spool wasn't 
turning and hence the ribbon had run out. 
| cleaned it and the bottom of the spool 
before reassembling. The dust was just 
carbon particles, but it was enough to 
cause a problem. 
| have printed many perfect pages since 
then and | am still happy with my Juki. 
i hope that some of your readers can save 
money and frustration with this knowl- 
edge. 
MARC ]. VERBER 


CORRECTIONS ON RUNGE-KUTTA 
METHOD 
! would like to point out three errors that 
appeared in "The Runge-Kutta Methods" 
(April). [n table 6. Benku Thomas presents 
the constants for the Runge-Kutta-Verner 
seventh-order method. Three of them are 
incorrect. B(11,4j was –20325/5225, but 
should read —20032/5225: B(11.6) was 
—42509/7125. but should read —42599/ 
7125, and B(12.7] was -71681/1166400. 
but should read -71687/1166400. 
These corrections were taken from 
Thomas's reference 5 at the end of the ar- 
ticle. Using these new parameters. this 
method gives excellent results. For exam- 
ple. solving dudx = y with solution y = e'* 
= 3269017.372460315. Comparing this to 
the exact result, the absolute error is 
—|.181 x 107%, while the error criterion 
given by the method is 7.689 x 10%. This 
calculation was made using double preci- 
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sion (8-byte words) with VAX/VMS 
FORTRAN-77. 

FRANCOIS LADOUCEUR 

Montreal, Quebec, Canada 


À CALL FOR HELP 
Could you put me in touch with any in- 
dividuals who are working on the prob- 
lems of computer applications in 

archeology? 

SEAMUS Ross 
Institute of Archeology 
Oxford University 
Oxford OX! IDP United Kingdom 
Tel. 865-241214 


FOR A BETTER 
UNIFICATION ADAPTER 
| am Japanese and am currently on assign- 
ment in Hong Kong. | own three NEC per- 
sonal computers. 

| read BYTE Japan: “An Innovative Pro- 
gram" (May) with great interest. But the 
article introduces only one operating sys- 
tem unification adapter, while complete- 
ly ignoring the equal or even better sys- 
tems for the NEC PC-9801 than EM/3+: 
Plus-80 and Spark from Canopus Elec- 
tronics Co, Ltd. and Turbo-V from Kyoto 
Microcomputer Co. Ltd. | own both sys- 
tems and am very happy with them. 

This might be because William Raike's 
computer is a Fujitsu, which is said to 
make up only 10 percent or so of the total 
16-bit personal computer market in Japan. 
Consequently, he can enjoy only limited 
software availability. The NEC PC-9801 
series is doing in the Japanese l6-bit 
market what the IBM PC and its com- 
patibles are doing in the rest of the world. 


| think Mr. Raikes article thus misrepre- 
sents the Japanese market for this kind of 
product. and ! would like to tel] you and 
your readers about the other two unifica- 
tion adapters. 

The Canopus systern includes a Plus-80 
card, which has a Z80 running at either 
6 MHz or 8 MHz and 64K-byte memory. 
and software. This has been on the market 
for three years and the company claims 
that there are now 6000 users. This system 
was originally for CP/M-86. The PC-9801 
with this board and accompanying soft- 
ware works just like the 8/16 system by 
CompuPro. The Plus-80's enhanced CCP 
checks the extension of executable files 
and switches to the appropriate CPU. 
Canopus introduced separately sold soft- 
ware called Spark for MS-DOS late last 
year. With the Plus-80 card and Spark. you 
can read and write CP/M-80 and -86 disks 
without any modification. You are in MS- 
DOS, so you can enjoy M&-DOS's redirec- 
tion and piping just as with EM/3 4. 

The Turbo system consists of three op- 
tions: software, УЗО (nPD701 16). and a 180 
card, which employs a Hitachi HD64180 
(6.144 MHz) and 64K high-speed RAM. 
The first two were introduced last October 
and a 180 card this March. if your PC-9801 
includes an 8086 chip, you must get a V30 
to replace the original 8086 as well as soft- 
ware. If, however. your РС-9801 is one of 
the new series with the V30. you can run 
CP/M-80 and -86 and MS-DOS software 
only with the Turbo software. If you want 
to run Z80-code CP/M-80 programs. you 
need a 180 card. This system provides a 
program called MIA for media conversion. 
This lets you read and write CP/M-80 and 


PROMPRO-8X" Model 11 


A stand-alone programmer starting at $895.00 can 
put you in business to program EE/EPROMSs PAL/ 
PLDs,* Single Chip micros,* and Bipolar PROMs,* 

+ EPROM IN-CIRCUIT EMULATION* capability that 
can speed up your development time considerably 


quality and service. 


апа an В5-232 communications port that lets you 
integrate it with your IBM PC as a total firmware and 
Logic development station. 


All from a company with an excellent reputation for 


“YA UNIVERSAL DEVICE PROGRAMMER 
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-86 files while in MS-DOS. My PC-9801 has 
a V30 and can execute CP/M-80 (8080- 
code] programs three to four times faster 
than my old РС-8801 (Z80A-based ma- 
chine} can. 
| understand that EM/3+ comes with a 
board with a number of chips on it. This 
is for copy protection. You can copy the 
software as much as you want. but you 
cannot run it without this board. The soft- 
ware checks the existence of the board 
and if there is no board, it terminates the 
execution. The PC-9801 has only two to 
four slots (depending on which model) 
and it is simply outrageous that such a 
board occupies one of those precious 
slots. The other system's boards are solid 
single-board computers, and software is. 
of course, not copy-protected. EM/3+ is 
only able to emulate a Z80, while the 
other two execute the object codes. As the 
price is in the same range or even less for 
Turbo-V, 1 am sure you can easily tell who 
is the winner. 
| hope Mr. Raike will pay more attention 
to computer systems other than his own 
and will cover the Japanese market in 
wider areas. 
MASAKAZU SONE 
Hong Kong 


SORTING LARGE FILES ON 
SMALL MEMORY 
A sort that runs in Oln) time? | know it's 
theoretically impossible. but it can some- 
times be done in practice. 

Jonathan Amsterdam touched briefly on 
a most significiant problem at the end of 
his article “An Analysis of Sorts" (Sep- 
tember). In "real world" sorting, internal 
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memory is rarely sufficient for the sort at 
hand, and when the sort must use disk 
space. the "key operations" that determine 
run time are no longer comparisons and 
swapping but disk accesses. 

My "real world" involved sorting 50.000 
to 60,000 records. each approximately 30 
bytes in size, on a DEC 11/73. The sort ran 
several times a week and if it wasn't done 
by morning. other users slowed it down 
to a crawl. With task space limited to 64K 
bytes, my program could handle only 300 
records in memory. 

The solution: an algorithm that reads 
and writes each record twice. First, 300 
records are read from the file to be sorted 
into a memory array. These are sorted by 
any handy routine (I use Quicksort) and 
written, in order, into the work file. The 
process is repeated for the whole input 
file. The work file now consists of sorted 
groups of up to 300 records. Further, the 
groups have been read and written se- 
quentially to reduce head movement time. 

Next, the first record in each sorted 
group is loaded from the work file into the 
memory array, along with a pointer in- 
dicating which group each record came 
from. The array is sorted, and the lowest 
entry is written to the final output file. The 
next record (if any] from that group is read 
into the first array position. and the array 
is again sorted by bubbling the new record 
up to its proper place. This "write and 
replace" process is repeated until ail 
records of the work file have been trans- 
ferred to the output file. 

Now, I'm sure this technique has a fancy 
name and is nothing new to many, but it 
was new to me, and it taught me the power 


of the meager space in internal memory. 
With a 300-entry array, | can sort 90.000 
records in two passes. and that's good 
enough for my real world. 

(PS —A colleague spotted a method of 
exchanging the contents of two memory 
locations without using a third location. 
The trick involves XOR. but | like the BASIC 
version: A = A+BB=A-BA=A - В) 

JOHN W. WARD 
Waynesburg. OH 


FIXES 


The Price of BYSO LISP 


In the review of BYSO LISP and Waltz LISP 
(William Wong's article in the July issue. 
page 293), we erred on one of the prices. 
The real price of BYSO LISP version 1.17 
is $150, not $69.95. 

If you'd like more information, contact 
Levien Instrument Co. Sittlington Hill, PO. 
Box 31M, McDowell, VÀ 24458, (703) 
396-3345, 


Ordering SPICE Thesis 


At the end of Wolfram Blume's "Computer 
Circuit Simulation" (July), an editor's note 
told how you could get a copy of "SPICE: 
A Computer Program to Simulate Semi- 
conductor Circuits" by Laurence W. Nagel. 
That information needs updating. Here's 
how to get a copy of the document. Write 
a check for 530 to the Regents of the 
University of California. Send it to Ms. 
Cindy Manly, EECS/ERL Industrial Support 
Office, 497 Cory Hall. University of Califor- 
nia, Berkeley, CA 94720. Ш 


LEADER IN DEVICE PROGRAMMING - 


also available: UV ERASERS and 
GANG programmers. 
All products 100% made іп U.S.A. 


CALL 1-800-331-7766 


Logical Devices Inc. 1321 NW 65th Place 
Ft. Lauderdale, FL 33309 


` fi FEATURES: 


m Stand-Alone/RS-232 

ш 512K bits RAM buffer 

ш EPROMs 2716-1 MEG 
ш Capacity: Two EPROMs 


Vi 

dl 

wa 
d 


1 


(set programming) TELEPHONE TELEX 
ш Accepts Intel, Mot. Hex files a , e sp ud 383142 
А апа ast -7710 065-823554 
= Accepts JEDEC files — Canada West (604) 291-8866 04-356533 
m Optional Keypad/Alpha display ^ England 0652-688626 527339 
— EOM ш Tilt stand and carrying handle rers Swss а irs m 845 79734 
; ustralla 1 790 35703 
optional adaptors. B Works with Exatron IC handler (02) 736-1564 79082635 


WITH AN UNUSUAL PRICE TAG: $895 
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SOFTSTRIP" 


NOW OFFERS YOU SOMETHING IN 


NEVER BEFORE AVAILABLE... 
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CONVENTIONAL DATA HANDLING 
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———————— HE: 
THE SOFTSTRIP SYSTEM 


A CHOICE. 


Until now you were stuck with disks. 

No more. Install our unique STRIPPER™ software 
on your personal computer today and discover the 
many benefits of the fastest, easiest, least expensive 
way to handle information. 

STRIPPER lets you print - ON PAPER — your own 
machine readable Softstrip data strips using your dot 
matrix printer. The Softstrip System Reader reads that 
information into a computer rapidly. With STRIPPER 
and the reader, your PC and printer become part of 
the most versatile information handling system 
available. 

With this system you can do anything you wish with 
any data you have in your PC — ON PAPER. 


DATA ENTRY: Why use keystrokes when you can 
eliminate them with data strips? Whatever the 
document - invoices, packing slips, memos, letters, 
sales reports, the list is endless — simply print a data 
strip right on the same printed page. Now you have 
a document that is both human readable and machine 
readable. A typical document can be entered in only 
15 seconds using data strips. And, it ends keystroke 
errors forever. 


DATA DISTRIBUTION: Why copy disks? It’s time 
consuming and expensive. Softstrip data strips will 

endall that. Simply photocopy as many data strips as 

you like and send them by mail. Data strips ignore 

folding, coffee stains, ink marks and, by the way, 


magnetic fields. And if you're using telecommunica- 
tions, you can stop making the phone company rich. 


DATA STORAGE AND RETRIEVAL: Why have a 
file of disks and a file of paper? Eliminate one with 
Softstrip data strips. File the data strip with the docu- 
ment. Better still, print the strip right on the document. 
Then put it in a file or binder. 

Retrieval is simple. To find existing data, pull the 
document and its related data strip from the file. 
They've been stored together. Then use the reader 
to enter the data. No more hassle trying to match 
documents with the right disk — if you can find it. 


DATA TRANSFER: Why bother with cables, 
modems and phone lines to move files between 
computers? A Softstrip data strip generated by an 
IBM PC can be read into another PC, or compatible, 
an Apple or even a Macintosh. If you work at home 
on a Macintosh, make a data strip on your printer, 
take it into the office and read it into your IBM PC. 
Simple. And we've created the utilities to let you do 
that easily. (See Application Notes on opposite page.) 


Fascinating, isn't it? Anything you can do with disks 
can be done with the Softstrip data strip system — 
faster, easier and at lower cost — ON PAPER. 


All you needis STRIPPER software at $19.95 and 
the Softstrip System Reader at $199.95. 


COMPUTER READABLE PRINT 


DATA HANDLING 


Nick Turner, editor of Dr. Dobbs Journal, has been 
making his own data strips to back up and store 
articles, listings and other important materials. 
Turner notes that the STRIPPER™ software "creates 
compact, machine readable archives that are immune 
to dust, dirt and magnetic fields". Strips that Turner 
prints on his printer are filed in a loose leaf binder, 
along with the appropriate article. This permits him to 
pull the strip from the binder and read it back into his 
computer quickly using the reader. The method saves 
disk iles space, since once an article has been printed, maintaining it on a disk tor 
revision isn't required. 

The STRIPPER system has solved another problem for the busy editor, inter- 
machine file compatibility. Using the Softstrip* System, Turner can transfer files 
between his PC-clone and his Macintosh "with a minimum of fuss". 


"It's about time we had a way to store files on paper in machine readable form," 
Turner comments. Mr. Tumer's comments are his own and do nol reflec! the opinion of Ihe publication. 


APPLICATION NOTES 
On the other side of this ad we said you can move data between different programs 
— on paper. 
Using Softstrip data strips you can! 
For instance move data between AppleWorks and Excel and back. Or Lotus 1-2-3 
to and from AppleWorks. 
We've created a series of several dozen Application Notes on Softstrip data strips. 
These lead you through simple steps to make the file transfer as easy as possible. 
Here are just a few examples: 

e AppleWriter to or from MacWrite. 

€ dBASE to or from Appleworks. 


e WordStar to or from AppleWriter. These strips contain "The 


e WordStar to or from MacWrite. b emper МА ы 
iT ing rew 
e Framework to PageMaker. with elher Latus ct Excel. 


And more are coming. р Taos re ж-ш 
plication Note, 
1-800-533-7323, or write to 
Cauzin. 


ACT NOW!! Don't delay. 

See your local SOFTSTRIP 

dealer or call us at 1-800-533-7323. CAU ZIIRIY 

In Connecticut: 203-573-0150. 835 South Main Street 


Users' Groups: Call for Waterbury, CT 06706 
special User Group deals. (203) 573-0150 
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IBM is à а ا اياوه‎ trademark of Intermalional Business Machines Corporation. 

Framework is n سل‎ rem те CREE demark of Ashion-Tate. 

PageMaker is à mist trademark of Aldus Corpo 

Cauzin and Softsinp are registered trademarks and d STHIPPER is а trademark oj Cauzin Systems Inc. 
WordStar s a registered trademark of MicroPro International pe? anc 

Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. 

MacWirite, Oar ot Lie and Ap IE are trademarks and Appia is a registered Irademark of Apple Computer. 
Excel is а product of 


Computer Company. 
Macintosh is a registered trademark of Mciniosh Laboratories licensed lo Appia Computer inc. 


orporation 
Dr. Dobbs Journal of Bonar Tools is published by МАТ Publishing, Inc. under license from People's P 
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CHAOS MANOR 


Conducted by Jerry Pournelle 


MAC PROS AND CONS 
Dear Jerry. 

For the past few days, | have been brows- 
ing through old copies of BYTE. looking 
for information that | may have missed the 
first and second times through and espe- 
cially to reread your columns. | must say. 
l learn more every time ! reread them. At 
any rate, | feel compelled to write you after 
seeing once again your remarks concern- 
ing Apples Macintosh. 

| am a Macintosh owner, and | like the 
machine overall. However, | have to agree 
with some of your complaints about it. 
The most important problem with the Mac 
is the speed of disk access (when using 
floppies}. 1 once read a rationalization that 
excused the slow disk access on the 
grounds that the Mac needs to load so 
much more information upon return to the 
Finder. Indeed, I've written a couple of 
programs in Microsoft BASIC that use disk 
files, and access times are acceptably 
quick in that use. However. the fact re- 
mains that loading an application is still 
dreadfully slow. 

One problem | have with the Macintosh 
is one you haven't addressed, the difficulty 
of really programming an application. 
You've mentioned that you have Mac- 
Modula-2 but have never said whether you 
have done anything with it. | purchased 
a Pascal compiler from TML Systems of 
Meibourne, Florida, along with both 
volumes of Macintosh Revealed by Stephen 
Chernicoff (excellent descriptions of most 
Toolbox routines). | have since sold the 
compiler. Why? Your old documentation 
complaint. The manual that came with the 
compiler was just about useless. unless 
you have already done extensive program- 
ming in Pascal on the Macintosh. As 1 con- 
sider myself to be a novice as far as pro- 
gramming is concerned, the documents 
did me no good. | quickly gave up on it, 
disgusted. Maybe | have a learning im- 
pediment or something, but the Mac is not 
easy to program. | now appreciate why it 
took six months to a year for any decent 
applications to appear for the machine. 

I'm learning MS-DOS out of necessity. 
since that's most likely what I'll be con- 
fronted with when I start working as a pro- 
grammer, but i want to learn how to pro- 
gram the Macintosh because | love it. 


376 BYTE * SEPTEMBER 1986 


Despite my complaints about the machine. 
Apple did so many things right, and its im- 
plementation of an extremely simple user 
interface is a step in the right direction. 
Its unfortunate that most people will 
never really appreciate the work and 
energy that goes into a well-designed 
Macintosh application. 
PHILIP E. JURGENSON 
Mankato, MN 


l don't expect there will ever be an end 
to the Macintosh debate. 

The first I ever heard of the Mac was 
when Pamela Clark, then editor in chief 
of Popular Computing, told me that 
Apple was coming out with something 
wonderful that she couldn't tell me 
about. ! continued to hear how great it 
was; the mountain was in labor. What 
came forth was the 128K-byte Mac that 
sold for $3000, followed by an over- 
priced upgrade that did nothing for the 
early loyallsts who had bought the 
original. 

On the other hand, ! agree: Apple 
changed the micro world forever with the 
Mac operating system. It was too slow. 
and some parts of it were too cute, but 
it sure beat A> all hollow. Unfortunate- 
ly, much of the machine was dictated by 
ideology. not reason. 

It's probably all moot. Apple is mov- 
ing ahead with a machine related to the 
Mac in the same way that the new Ford 
Taurus is related to the Edsel, while Atari 
and Amiga have 68000 machines that 
take Apple's innovations and go off in 
new directions. 

I love it when a bunch of smart people 
start competing to give me better ma- 
chines, —Jerry 


SALES HELP WANTED 
Dear Jerry. 

My family manufactures custom alumi- 
num architectural products for domestic 
and industrial purposes Our modus 
operandi is, typically. as follows: Clients 
phone us and specify a product, say, win- 
dow series G2. Then they proceed to give 
us some dimensions, number of shutters, 
glass thickness, number of units, etc. The 
salesman, after a brief discussion with the 
Client, elicits any other information 


M- ATL 


deemed relevant. like cost. practicality. etc. 
So far. so good. The salesman then pro- 
vides an estimate based on the cost of the 
materials and submits it to the client for 
approval. Invariably. the client requests a 
change, in which case the salesman must 
resubmit weeks of work. This is particular- 
ly true with industrial clients. Such delays 
do us no good. Furthermore. salesmen 
tend to depart frequently, and training 
new people to perform tedious tasks is no 
fun. Finally, after the client is satisfied, the 
salesman prepares a bill of materials that 
details, down to the smallest rubber 
washer, the parts to be removed from our 
inventory and sent off to the site. 

Do you know of any software that will 
eliminate the need for these repetitive 
calculations? | envisage a situation where 
a client calls up and presto! an estimate 
is ready, a bill of materials is available at 
the press of a button, and the inventory 
is just waiting to be depleted. 

SANJAY A. BULCHANDANI 
Stanford, CA 


General program, no; Га think you 
need a special program. Fortunately, it 
need not be written from scratch. | think 
it could be handled with an application 
program in dBASE И, but if | were you 
i'd go to Guru from Micro Data Base 
Systems (PO. Box 248, Lafayette. IN 
47902, (317) 463-2581): costly, but worth 
it given the size of the problem. You'll 
have to get a programmer to customize, 
but that shouldn't be too difficult. 

Guru is a sort of combination expert 
system and database; ГЇЇ have a full 
review in a later column. Meanwhile, I'm 
impressed. —Jerry 


THUMBS UP ON TOP-DOWN 
PROGRAMMING 
Dear Jerry. 

| found Mr. Suits's letter to Chaos Manor 
Mail (March) most eloquent in his criticism 
of top-down programming. Unfortunately, 
| couldn't disagree more strongly with 
both the analogies he chose and the con- 
clusions he drew from them. Musicians 
tinkering with notes, artists idly sketching, 
and writers experimenting with the effect 
of words are not good comparisons for 

(continued) 
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О To set ир the Facit 02000 daisy- C There is no other way to produce 
wheel printer, just respond to typewriter quality printings than to 

| printed questions using "yes" and | | use a daisywheel printer. 

"no" keys. This permits almost - Ж [1 The printer won't take up much 


instant changes between of your desk space as the footprint 


applications and host computers. is very emnt 
О The printer produces very high letter quality O No annoying noise is produced thanks to a 
printing. And it does it fast — 24 cps. specially designed, rubber enclosed concrete 


L1 Interfaces with most computers including IBM platen. 


PCs. And with most standard software, too. Both O Facit 02000 is not merely a converted type- 
parallel and serial interfaces are available. writer. It is specifically developed for your pro- 
[] An automatic paper injector takes care of the fessional computer printer applications. 


entire paper loading operation when using fan- 
fold and single cut sheets. E= AC || t 

і — А Inquiry 420 
O The 02000 can be equipped with inexpensive Head Office: Facit AB, S-17291 Sundbyberg. Sweden. Phone: (8) 764 3000. 
tractor and cut-sheet feeders handling both Euro- USA: Facit Inc. PO. Box 334, Merrimack. NH 03054. Phone: (603) 424-8000 


pean and American paper formats. 


AUSTRALIA: EAI Electronics Associates Pty Ltd. 427-3322. AUSTRIA: Ericsson Information Systems GmbH, 0222-613 641. BELGIUM: Ericsson S.A. 02-243 82 IL 
CANADA: Facil Canada Inc., 416-821-9400. CYPRUS: LBM (Lillytos) Ltd 516 46 34. DENMARK: Facit A/S, 02-92 24 00, FINLAND: OY Facit, 90-420 21. FRANCE: Facit 
S.A. 1-4780 7117. GREAT BRITAIN: Facit 0634-40 17 21. GREECE: Computer Application Co. Ltd.,01-67197 22. HONGKONG; Gilman & Co. Ltd.,5-893 00 22. IC ELAND: 
Gisli J. Johnsen HF 354-64 12 22. INDIA: Forbes Forbes Campbell & Co. Ltd. 22-26 80 81. IRELAND: Ericsson Information Systems Ltd., 75 30 93. /TALY: Facit Data Pro- 
ducts S. A., 039-63 63 31. JAPAN: Electrolux (Japan) Ltd., 03-479-3411. KOREA: K.D.C. Corporation, 723-8555/8236. THE NETHERLANDS: Ericsson Information 
Systems BV, 03480-709 11. NEW ZEALAND: Northrop Instruments and Systems, 501-801,501-219. NORWAY: Ericsson Information Systems A/S, 02-35 58 20. PORTU- 
GAL: Regisconta Sarl, 1-560091. SINGAPORE: Far East Office Eqpts Pte Ltd., 745 82 88. SPAIN: Facit, 91-457 1111. SWEDEN: Ericsson Information Systems Sverige 
AB, 08-28 28 60. SWITZERLAND: Ericsson Information Systems AG, 01-39197 11. WEST GERMANY: Ericsson Information Systems GmbH, 0211-61 090. 


good programmers and the environment 
they work in. While creativity is often in- 
volved in programming [or any profession. 
for that matter). it is not. like true art, a 
creative end in itself but usually an 
endeavor with a practical goal in mind. A 
much better analogy with a programmer 
would be an architect. whose craft re- 
quires discipline, who pursues work with 
a pragmatic end, and who is not without 
creative and aesthetic considerations. We 
would have better programmers if the 
same risks were involved in writing code 
as designing a building. where crushed 
people, not bugs, are the result of design 
sloppiness. One does not easily imagine 
an architect saying. "To hell with the 
blueprint! I've got a hunch two beams will 
hold this baby just fine" Everyone resents 
rules and constraints, yet we should recog- 
nize their reason for existing. Efficient, 
free-form code is as rare as arrogant pro- 
grammers— who think they're above struc- 
tured programming—are plentiful. 

Of course “ideas do not usually jump. 
full-blown, to the conscious mind; and 
yes. “the very doing" does help establish the 
framework or structure of a project. Thus 
the need for the preliminary design work 
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Make reservations at any Best Western, 
see your travel agent, or call toll-free 


1-800-528-1234 
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The right place at the right price. 
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that most successful programmers use in 
their profession. The introductory layout 
of a Pascal or Modula-2 program is not 
“ceremony”; it has a purpose. If that pur- 
pose is obscure to Mr. Suits or tries his 
patience (“1 find it difficult to begin scan- 
ning a Pascal program without thinking. 
‘Damn it! Get to the point! "'], it's because 
it helps people to find the point. T'm sure 
most of us have reviewed source code 
we've written in nonstructured languages 
years earlier, only to find that something 
that was easily understandable when fresh 
in the mind was hard to follow some time 
after the event. Doubly frustrating is for 
a second party to wade through the mess. 
That | wouldn't wish on anybody, yet it 
happens 10.000 times a day in businesses, 
schools, and government offices across 
the country. Old computer languages and 
bad habits die hard. 

JAMES BAKER 


Agreed. completely. and thanks. One 
thing | like about CBASIC is that you can, 
if you're so inclined, write highly struc- 
tured code, with everything declared (the 
compiler can detect undeclared variables 
if you tell it to) and generally top-down 
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"Wborid5 largest chain of 
independently owned 


0, 
hotels, motor inns and resorts” 


organization. Not long before he died, 
my mad friend MacLean said that 
CBASIC wasn't really BASIC at all; it was 
far too good. But then he was pretty 
thoroughly anti-BASIC, largely because in 
the early days you wouldn't believe the 
spaghetti that was served as programs. 

For a job that's to be run once and 
once only, it hardly matters what lan- 
guage you use. For something you may 
have to work on again after an absence 
of six months, you'd better use, if not a 
structured language, at least good orga- 
nizational methods. 

The controversy is over whether or not 
the language ought to force you to de- 
velop good habits.—Jerry 


Z-100 AND BORLAND 
Dear Jerry. 
| wanted to thank you for your favorable 
remarks about the Zenith 7100 in the 
March issue of BYTE. The 2-100 has not 
received the attention it deserves, espe- 
cially from software vendors. To give an 
example, | purchased Turbo Pascal last 
summer, When | attempted to order Tur- 
bo Graphix Toolbox for the 2-100, | was 
told that it was not available and that they 
were not sure if and when it would ever 
be available. What is especially irritating 
is that in the back of my Turbo Pascal ref- 
erence manual. and on various order 
forms that came with the package. they 
specifically mention that Turbo Graphix 
Toolbox is available for the Z-100. 1 feel 
that | was deceived by this material pub- 
lished by Borland. Since they quote you 
as saying this is a high-quality product. ! 
thought you should be aware of the situa- 
tion. 
ROBERT R. JUNE 
Grand Forks, ND 


The Z-100 with a PCompatible board 
is still a darned good option. if only be- 
cause it runs WRITE and a whole mess 
of other CP/M programs as well as PC- 
DOS stuff. On the other hand, things flow 
in the computer world: what was best 
last year isn't necessarily so this year. 

Borland told me they were going to do 
Turbo Graphix Toolbox for the Z-100; ap- 
parently they decided not to go ahead. 
which is a real pity. і hope they'll change 
their ads, or better yet, put someone on- 
to doing it. Alas, though, since Zenith has 
sold mass quantities of the 248 (a very 
good machine) to the government. in- 
cluding the service academies, they've let 
the Z-100 fall between the cracks. 1 can 
understand, given market realities, but it's 
a pity; Га hoped that dua processor ma- 
chines would reunite the micro users. Oh 
well—Jerry 18 


With all these SoftLogic Solutions, 


you could run out of problems. 


Now there's a whole family of low-cost, easy to use Softlogic software for the IBM PC, XT, AT, and compatibles. 
They'll save you time, aggravation, and lots of money. Got a problem? Check out these Softlogic Solutions. 


Disk Optimizer—Speeds up your 
disk by cleaning up your files. 


You may not notice, but your hard drive is get- 

ting slower. Because your files keep getting frag- 

mented and scattered on your disk. Reading, 
writing, everything takes longer, because your 
disk is working harder. Disk Optimizer puts back 
the speed by putting your files back in one 
piece—where they belong. 


DoubleDOS — The multitasking 
software that takes less of everything. 


You can spend more money, load more memory, 
and read more manuals with systems like Top- 
View" or Windows™ Or you can get Double- 
DOS, the amazingly simple concurrent software 
environment that lets you and your computer 
each work on different tasks at once. Nothing 
could be easier. And nothing costs you less. 


Put your problems behind you. Order these SoftLogic 


Solutions today. So why put up with problems? Especially when you 
can get dependable SoftLogicSolutions for just 


Software Carousel — The easy way 
to move from one program to another. 


What a hassle. Saving, exiting, loading, retriev- 
ing—just to move from one application to 
another. With Software Carousel, you can keep 
up to ten programs loaded and ready to run. 
Best of all, you can use all your memory in each 
and every one. Supports AboveBoard" and 
RAMpage, too. 


Cubit— Packs more of your data 
onto less disk space. 


Filling up your hard disk again? Don't run out 
and get a bigger drive. Get Cubit, and get up to 
twice the storage capacity from the drive you 
already have. Cubit compresses and decom- 
presses word processor, spreadsheet, database, 
all kinds of files—quickly, safely, invisibly. 
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Order today: 
800-272-9900 


SoftLogic Solutions, Inc. 
530 Chestnut Street 


800-272-9900 (603-627-9900 in NH) 


* $49.95* each. Ask for SoftLogic products at your 
9 computer dealer. Or order directly from SoftLogic 
Solutions by calling 800-272-9900 (603-627-9900 in Manchester, NH 03101 
Each New Hampshire). 


"Phas $5.00 shipping & handling. 
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BIX! 


BIX is the BYTE Information Exchange, BYTE's ongoing electronic 
conference. Each month, this section attempts to give readers a 
glimpse into this constantly evolving, rapidly growing exchange of 
ideas and information. This month, the conferences covered are 
Amiga, Atari ST, IBM PC {and clones), Macintosh, and Pascal. 

For information on joining BIX, see page 357. 


AMIGA 


Once again the Amiga conference has come in as one of the busiest 
on BIX. This month's selections begin and end with problems, the first 
concerning a missing text file and the last with troublesome C libraries. 
In between, there are two discussions on different aspects of using the 
Amiga for its musical capabilities and a request for advice on making 
the programming leap from C to assembler. 


DISK SECTOR SURGERY 
amiga/main #3080, from dcoulter [Derek Coulter] 


Help! I've destroyed one of my most important text files by accidentally 
OPENing the file for output in Amiga BASIC. As you know, OPENing 
an existing file erases its contents. 

Am | right in assuming that the sectors containing what was in the 
file were not deliberately wiped clean f.e., zeroed out) by DOS when | 
OPENed the file? If | am, | wonder if its possible to look at individual 
disk sectors directly? If | could do that, | could search each one until | 
found the text. 

Id be very appreciative if someone would recommend a program 
(preferably in the public domain that | could download from BIX) that 
would allow me to read sectors. Or even suggest how a BASIC-bound 
nion-developer Amiga enthusiast like me could do it from Amiga BASIC. 


amiga/main #3093, from rankin [John Rankin] 
a comment to message 3080 


Yes, there is a program thal you can use to do just that. It is called 
DiskEd and can be found in the "c" directory of some disks. Il is 
designed to allow you to edit a disk sector by sector, which can be 
useful in cases such as yours. Be aware, however, thal it is very difficult 
to use if you do not have a copy of the "AmigaDOS Technical 
Reference" and even then the help the manual gives is marginal. If you 
have patience | am sure that your efforts will prevail. | have repaired 
several disks that belonged to friends of mine who were in similar situa- 
tions. It just takes time and a little know-how; be sure to read as much 
as you can before you start to use this program. 

| found my copy of this program on the Amiga Cambridge LISP 
Disk, so I'm sure that there is probably one available if you look hard 
enough. Good luck. 


amiga/main #3095, from fnf [Fred Fish] 

a comment to message 3093 

There is a very nice little public domain disk salvager (called DiskSalv) 
that has appeared on Usenet and is on my library disk number 20. | 
believe there is also something similar in the AmigaDOS 1.2 alpha/beta 
releasos. 


amiga/main #3097, from jdow [Joanne Dow] 

a comment to message 3093 

DiskDoctor is coming in version 1.2. | dont know if it will recover 
erased data, but it will generally clean up a disk. 
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amiga/main #3098, from langeveld [William Langeveld] 
a comment to message 3093 


DiskEd is not on any standard disk that | know of. It is supposedly a 
program for developers. Developers are privileged people who gel a iot 
more software from Commodore-Amiga than us common mortals. 


amiga/main #3099, from langeveld 
a comment to message 3095 


The program that will be released with 1.2 is called DiskDoctor It sup- 
posedly comes on a disk called "The Toolbox" and will inilially be 
handed out only to developers. Later on it might be available for the 
rest of us, but it is not dear whether that pleasure will be, er, for free. 


атідалтаіп #3102, from demo9 [Pat Harrington] 
a comment to massage 3095 


| have an alpha of version 1.2 of the OS and hope DiskDoctor will be 
generally available despite messages here to the contrary. | used it to 
recover a disk that crashed on me (it contained files | had downloaded 
on-line) that | couldnt even format | got the message "Hard error 
cylinder O . . . Format abandoned" before fixing it with DiskDoctor. In 
other words, it sure seemed to do the trick for me. 


amiga/main #3109, from duck [Dale Luck, Commodote-Amiga) 


It will probably be available only to registered developers. That's one ol 
the reasons to become a registered developer; you get some of these 
goodies. Please remember that there is a world of difference between 
something we hacked up to do a quick job and something thal is 
ready as a supportable product. DiskDoctor is once again written in 
unsupportable (to Americans) BCPL. 


amiga/main #3113, from Inoland [Les Noland] 
a comment to message 3098 


| got a copy of DiskEd with my Amiga Pascal but | certainly wouldnt 
suggest anyone buy it just to get a copy of DiskEd. That's especially 
true given the fact that DiskEd is about as much fun to use as receiv- 
ing a heavy wooden mallet on the cranium. 


amiga/main #3118, from jdow 
a comment to message 30B0 


On reflecting, | dont know how from BASIC, but the trackdisk interface 
shown in one of the Fred Fish support files (#5 disk) shows individual 
sector access. With that | bet a modest effort could generate a sector 
patcher routine. Now, | suspect this might be very hard to do from 
BASIC, but access is possible 


amiga/main #3251, from langeveld 
a comment to message 3080 


Even though your message is two weeks old, you still may want to 
know that on fishdisk 20 there is a program called DiskSalv, which is 
supposed to not only fix broken disks but also retrieve deleted files. If 
you dont have it but still want il, | might be persuaded to upload it to 
Listings. 

[Editors note: DiskSalv is now available for downloading Тот the 
Amiga library in the Listings section of BIX. information concerning the 
fishdisks (public domain software ior the Amiga) mentioned above may 
be obtained by sending a SASE (57 cents postage) lo: Fred Fish, 345 
Scottsdale Ad., Pleasant Hills, CA 94523] 
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SOUND SAMPLER 
amiga/main #3025, from jsan [Jez San] 


Does anyone know of a sound sampler unit for the Amiga that is ac- 
tually shipping? | need one very quickly (Le, tomorrow)! 


FutureSound is about 5 weeks away (so the lady on Ihe phone says), 


which, translated into rea! terms means 10 weeks. And there are others 
advertised but | havent tracked any down. 

If not, does anyone know of a decent sampler unit for any other 
machine, or even a stand-alone synthesizer with sample capability that 
has provision for uploading and downloading Ihe samples to another 
host, possibly down the serial port? 


amiga/main #3036/3037, from langeveld 
a comment to message 3025 


Call Mimelics. They were selling a sound sampler at the last FAUG 
meeting (a week ago). 
The address of Mimetics is 


Mimetics Inc. 

PO. Box 60238 Station A 
Palo Alto, CA 94306 

Tet, (408) 741-0117 


Their sound sampler is around $100. The MicroForge unit should 
also be shipping, but it is around $350. | have not actually seen that 
one, though. 


amiga/main #3039, from Inoland 
a comment to message 3025 


This is speculative, but you might check it out. | dont know of any 
sound-sampling devices for the Amiga that are shipping nght now, but 
there is a very reasonably priced sampling keyboard made by En- 
soniq, called the Mirage (when | say reasonably priced, | mean for a 
sampling keyboard, not for just a sampling device—| believe the price 
is $1695). | dont know how possible or easy it would be to transfer 
those samples to the Amiga but you might want to check it out. They 
do store the samples on 3Ve-inch disks but | dont know what format 
they're in. They also advertise that there are sound-editing programs 
available “for all major personal computers.” | doubt that that includes 
the Amiga at present but who knows? 

Ensoniqs particulars: Ensoniq Corp., 263 Great Valley Parkway, 
Malvern, PA 19355. 

In Canada: 6969 Trans Canada Hwy., Suite 123, St. Laurent, Que. 
НАТ 1V8. 

In Europe: Ensoniq Europe, 65 Ave. de Stalingrad, 1000 Brussels. 

In Japan: Sakata Shokai Lid., Minami Morimachi—Chu-O Building, 
6-2 Higashi-lenma, 2-Chome, Kita-Ku, Osaka 503. 


amiga/main #3124, from grogers (Steve Mueller] 
a comment to message 3039 


Actually, the Ensoniq (like the Prophet 2000, Emulator 2, Roland SP 
units, and the Yamaha samplers) dumps sample data over MIDI (so 
compatible disk format is no object, nest-ce pas?) in a quasi- 
compatible format, You cant quite read one sample file from another 
synihesizer (yel). Advantage of Ensonig? Net much; it uses 8-bil 
samples. Prophet 2000 uses 16-bit samples. You could probably make 
an Ensonig clone with the Amiga, a minimal amount of hardware, and 
a fot of software. 


amiga/main #3147, from cmemanis [Chuck McManis] 
For those of you who are music buffs and are going to be hooking up 
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synthesizers to your Amiga even though it already has the best sound 
capabilities on the market, may | suggest you look at the Yamaha 
DX-100. | just got one at a recent sale here in Silicon Valley and am 
quite pleased. Н was $350 and although it cant sample directly it can 
play back sampled waveforms. Adds another 8 voices to the existing 4 
of the Amiga. Now if | could just get a decent music package.... 


SOUND CHANNEL ALLOCATION 
amiga/softw.devipmm #1779, from cheath [Charlie Heath] 


‘ve been dealing with putting together three separate audio device 
users (speech, a canned music driver, and a custom sound-effects 
driver), and have found it difficult to deal with channel allocation. It 
seems that there is a missing йпк—опов an audio channel has been 
“stolen” from a user, the user has to explicitly test to find out that that 
has happened and then must reallocate К. 

It seems to me that there should be a "borrow" channel command, 
which would take the channel when a higher-priority request is made 
but would automatically restore ownership to the prior owner. Sort of 
like priontized multitasking, except й would never time-slice; you would 
own the channel until à higher-priority request occurs, and you would 
get the channel back when the higher-priority user released it. 

Has anyone else found this to be trug? It seems to me thal people 
are now dealing with this in one of four ways: set the priority to MAX, 
so nobody else can get the channel; ignore the problem—if the chan- 
nel is allocated by another user, it is never reallocated; test to find out if 
the channel has been stolen every time an audio command is issued, 
with a considerable performance penalty and a lot of overhead; tesi 
only at convenient places in the code (like at the start of a song or 
sound effect, etc). 


amiga/softw.devipmt #1803, from sbennett [Steven Bennett] 
a comment to message 1779 


Alas, were stuck. Sound channels, once stolen, are not returned. | 
Suspect that this is because the driver was designed more so that the 
programs using it would allocate the channel, send out a sound (like 
one note), and deallocate it immediately thereafter. Unfortunately, this 
does cost a bit in overhead, and | suspect (will have to write a program 
to test it someday ASN) this overhead is too costly to use. In my stuff, | 
am being nasty and allocating at maximum priority, at least for now. 
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| do suspect, however, that simply checking to see if the channel has 
been stolen for each audio driver call is not too much overhead. If you 
are running asynchronously (which is generally best for this kind of 
stuff, unless you like waiting for sounds to finish) then all you have to 
do is check the error return of the call, which will tell you that the chan- 
nel requested is not available immediately. Not exactly the nicest 
method to the driver, but it works. 

Once you have discovered your loss, it is up to you to do anything 
you need to. Usually, this means preceding any call to output to that 
channel by an attempt to allocate it. 

One final note. The list of suggested priorities in the RKM ("ROM Ker- 
nal Manual") could be shuffled around a bit but otherwise makes some 
sense if you really want to be nice to other programs running. Eventual- 
ly, Im going to have to see if | can change my program to handle this 
stulf correctly. But if it is too much time and trouble (and this especially 
includes overhead), | am going to be nasty and hog the channels 
anyway, under the assumption that the user is unlikely to run мо 
audio-intensive programs simultaneously. Better that than to have a pro- 
gram that produces less than quality sound. 


amigalsoftw.devipmt #1804, from cheath 
a comment to message 1803 


That seems to concur pretty much with what Id thought The problem 
comes when you want to combine two audio drivers into one program, 
say for digitized sound effects and music. That might not be such a 
problem if there is a single arbitrator in the program, but unfortunate- 
ly ve been working with a canned music driver for which | dont 

even have access to the source code—so | cant build such arbitration 
in. 


amiga/softw.devipmt #1809, from [Чон 
a comment io message 1804 


Only thing | could imagine using sound channels in both of two pro- 
grams for would be^G character in a program—check for sound 
allocation and flash screen as an alternative—or accompanying music 
with speech commentary. But then the sync would want to exist be- 
tween the music and the speech. Hence they'd have to be in the same 
program. 
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MOVING TO ASSEMBLER 
amiga/softw.devlpmt #1792, from piohnston [Dale Kuethe] 


Can any of you programming geniuses help me out? | am making a 
transition from C to assembler for reasons of size and speed. (As put in 
the movie “Top Gun,” "I feel the need. The need for speed) | cannot 
afford Tech Manuals yet and | learn best from examples anyhow. What | 
am looking for is the Intuition functions and animation stuff. | have done 
it all in C before but it is just too bulky and slow. Also, if you have a 
few seconds (and are feeling very, very generous) it'd be nice if you 
uploaded your best 3D graphic routines. . 


amiga/softw.devipmt #1794, from jdow 
a comment to message 1792 


Probably the quickest trick from Lattice C is to run OMD (Object 
Module Disassembler| on the object code and feed the result to an 
editor to make it something the assembler would really like. Then start 
hand-optimizing the resulls. Of course, the OMD route is moot for 
Aztec, as it has an assembler stage in the compile. Take that output 
and again hand-optimize. 


amiga/softw.devipmt #1795, from cheath 
a comment to message 1794 


The Manx output is really easy to convert to assembler, since you can 
just put in “#asm” statements after compiling а "C" function to 
assembly source. That makes it easy to get function arguments and 
structure offsets correct. However, the current version of Manx's 
assembler is not very good for "stand-alone" development. It was really 
designed to accept the compilers assembler source output, and not 
much else. | understand Manx is making some improvements in the 
assembler for the next update, though. 


AZTEC C LIBRARIES 
amiga/softw.devipmt #1780, from mikeduffy [Mike Duffy) 


Problem: Basically, | get a working program with individual .o files and 
a nonworking program with the same files in a library. No errors on 
link, just a different-sized program that loads, begins to execute, and 
then software-error task held. For more info, see "manx.aztec/amiga." 
Thanks for any help you can offer 
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amiga/softw.devipmt #1782, from fnf 
a comment to message 1780 


This one bit me once a long time ago. Seems that there are some la- 
tent problems in the librarian program, the end result of which is a cor- 
rupted executabla. 


amiga/softw.devipmt #1784, from langeveld 
a comment to message 1780 


That's right, the librarian with 3.20a is next to useless, What does work 
is to join the os together with the DOS command "join? That does 
mean, however, that all .оѕ are linked in. 


amiga/softw.devipmt #1789, from cheath 
a comment to message 1784 


Are you sure about that, Willy? | thought that only worked for ALink- 
style libraries, not with Manx. Havent tried it, though. 


amiga/softw.devipmt #1791, from langeveld 
a comment to message 1789 


Yup, have tried it myself. Besides, somewhere in manx.aztec/amiga.c 
jgoodnow says that it will work the way | described. 


amiga/softw.devipmt #1812, from mikeduffy 


Aztec users might want to see manx.aztec/amiga #115 if they are 
creating programs with large (> 64K) data segments for a linker bug 
that bit me. By the way, rumor has it that Aegis developed its stuff with 
Алес. Can wvolkaegis confirm or deny this? Since the Aegis products 
are fairly big, have you encountered any problems when stretching 
your tools (&g., Aztec/Lattice/etc.) to the limits? 


amiga/softw.devipmt #1820, from wvolkaegis [William Volk, Aegis 
Software] 
a comment to message 1812 


Draw is a big program (150K object) but has a smaller than 64K data 

segment (almost everything is allocated on the fly). | believe you have 

to use a linker option (or compile option) to go to the "large data 
(continued) 
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model.” Aztec default is to use 16-bit offsets from a register (fast and 
'compact). | recommend eliminating global data wherever possible (style 
consideration). 


amiga/sofiw.devipmt #1822, from mikeduffy 
a comment to message 1820 


Most of the nonallocated data is 0х6000 bytes of chess openings іл en- 
coded format, so il's not something Id like to allocate and read off of 
disk (yet another file for the user to accidentally lose). Incidentally, the 
large data model does not necessarily mean what you think. You can 
mix large and small and (in theory) the linker will notify you when a 
piece of small data cannot be reached (page cc.11 of the Aztec 
manual). 


amiga/softw.devlpmt #1823, from cheath 
a comment to message 1822 


Sounds like that big array could easily be accessed from only one file 
using long pointer addressing. Question is, though, is all the Dala put 
in front of all the UData with the current linker? (Have you thought 
about putting the chess openings into a “comment” hunk, which would 
be ignored by the loader but which you could go back to and read ex- 
plicilly as a file?) 


amiga/softw.devipmt #1824, from mikedufty 
a comment to message 1823 


Yeah, from the link map, Data and UData are both in segment 0 (code 
in 1) with Data first. Thanks for the "comment" hunk suggestion. | can 
see | am following where others have already worn a trail. 
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amiga/sottw.devipmt #1825, from cheath 
a comment to message 1824 


Actually, | havent tried the comment hunk deal—but Id like to know if it 
works. I've got these nasty data files all over the disk! 


amiga/softw.devlpmt #1826, from mikeduffy 
a comment to message 1825 


Any suggestions for hiding data files and/or determining where all the 
application-related files live? Somehow, these problems are never fixed 
until the third or fourth release of the OS (witness MS-DOS, which has 
yet to get it quite right}, but they're quite important for developing 
robust applications. 


amiga/softw.devlpmt #1827, from cheath 
a comment to message 1826 


| was hoping to get by with an "assign" and use a pseudo device 
name within the program. Thal puls the burden on the user, but what 
the heck, lf ihe user has put a floppy in with the volume name, it will 
get accessed automatically, if Ihe user copies it to another disk or hard 
disk, they gots to include an "assign" in the startup sequence, or 
something. 


REGISTER A6 AS A FRAME POINTER 
amiga/sofiw.devipmt #1913, from jgoodnow [Jim Goodnow] 


I've been doing some looking and thinking about this whole thing with 
using A6 as the frame pointer. When | originally decided to use A5, | 
(continued) 
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was operating pretty much on my own with no feedback. Now, 
however, with all youse useful people here, let me put it to you. The 
question really comes down to speed. Size was originally an issue, bul 
| now have a way of culting the size down even with A6 being the 
frame. 

To recap the question for those unfamiliar wilh it, when a C program 
makes a call to one of the resident libraries, it has to load A6 with the 
base of the library before calling the function. If A6 is used as the 
frame, it has to be saved and restored. The difference in code looks 
something like this: 


move! a&(sp) vs. move! . DosBasea6 
moval . DosBasea6 jmp = —LVOlnput(a6) 
ist —LVOlnput(a6) 

movel (sp}+,a6 

rs 


A difference of about 51 cycles. There is also an obvious size dif- 
ference, but there are other ways around that The question is whether 
the 50 to 60 cycle difference is worth the incompalibility problems. Ob- 
viously, for most DOS and EXEC calls this is nat a problem, but whal 
about GRAPHICS, LAYERS, and INTUITION?? | look forward to any 
and all comments, since | have to make a decision in the next few 
days. Thank you. 


amiga/softw.devipmt #1914, from langeveld 
a comment to message 1913 


| have a prejudice toward A6 for the frame pointer Reason: | have both 
the Aztec C compiler (commercial version) and Absolt FORTRAN. | oc- 
casionally want to сай C functions from FORTRAN, but Absoft insists 
that the frame pointer be Аб. 

ls it possible to make this a switch in the compiler (he asks in full 
naivele, not really knowing whet's involved)? 


amiga/softw.devipmt #1915, from jgoodnow 
a comment to message 1914 


А switch would be easy, but the problem is what about all those 
libraries that were compiled with the switch set to A5, and the assembly 
language glue routines that have to have one or the other hard-coded 
in. Part of the problem at the moment is that there are too many 


10 MHz AT COMPATIBLE 
AMERICAN M/B 


AT Compatible 10MHz computer wiih $1795.00 
1MB, lixed/lloppy disk controller 

w/cables, 1 2 MB floppy, clock calendar 
w/batiary backup. Райогталсе over 10 

on Norton. 


BIX | 
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choices: nearfar code, near/far data, 16/32-bit ints, AB/A6 frame ptr. 

Whoops! Almost forgot, РРРЛЕЕЕ/68881, which makes for 16 regular 
libraries and 48 math libraries. | like giving people a choice, but that's a 
lot of disks. Unfortunately, my nice-guy nalure gels me in these jams! 
{grumble grumble try to be nice to everybody...) 


amiga/softw.devipmt #1916, from cheath 
a comment to message 1913 


Jim—The compatibility issue isnt too important for me, because | dont 
tend to port a lot of stuff between the compilers. | could see it being a 
problem for some folks that want to be able to put together object code 
modules from both compilers—and it sounds like, since your new linker 
supports the ALink format, that would become a practical possibility 
RSN. 

The only reason | would want A6 to be the frame pointer would be to 
get an extra register address variable. But І think it's still a win, 
because if | really need an extra address register [0 be writing in 
assembler 

Know what else I'd like? With function prototypes, the ability to pass 
function arguments in registers. But that's a different subject... . 


amiga/softw.devlpmt #1917, from cheath 
a comment to message 1915 


Willy—Prolly your best solution would be to write special binding 
routines in assembler for the functions you want to call from FORTRAN. 
That could get a bit sticky if you do much modification (and forget to 
do a binding and crash and get mad at Jim), but if you have just a few 
shared routines it oughta work. That assumes, though, that there are 
no name conflicts between FORTRAN and C library functions. . . . 


amiga/softw.devipmt #1919, from duck 
a comment to message 1913 


Graphics and layers use a compiler that has A5 as a frame pointer. 
However, the C compiler is also modified so that it never uses AB. 
| think using A5 as a frame pointer makes sense, but to be strictly 
compatible you will still need to preserve/restore Аб if it is used. 
(continued) 


VT100 VT220 
TEK 4010/14 


Emulation from $89 


GMS emulators turn your РС" into full-featured 
DEC Color terminals 


Above with 20M8 hxed drive installed. $2184.00 
XT Compatible 8MHz computer with $ 895.00 
640KB, 4 layer American M/B, reset 
Swich, loopy disk controller, 2 serial & 
1 parallel port, clock calendar w/battery 
backup, 360 KB floppy drive. Pertar- 
mance 3.0 on Norion w/V20-8. 

Above wilh 20MB lixed drive. $1395.00 


Beat service and suppori іп Ihe Industry — 
ask our satisfied customers 


Call or write for brochure and price list. 


АОТЕК TELECOMMUNICATIONS CORPORATION 
3706 Realty Road Suite 100 
Dallas, ТХ 75244 (214) 241-5811 


inquiry 4 


SOFTWAHE DEVELOPMENT 


Major software publishing firm 
with strong national and inter- 
national marketing capabilities 
looking for IBM PC based busi- 
ness and accounting softwore 
for acquisition or licensing. 

Send inquiries to: 


CMH Software 
Р.О. Box 5526 
Meso, AZ 85201) 
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True 132 columna. VT109 line graphics 
Soltkoys, DOS кеу 
ASCII and binary file transfer KERMIT 
NSI Color 


Рая, Compact (less than 70k), Efficient 
OPTIONAL 4010/14 GRAPHICS 
CGA, EGA, Herc 6300, 3270 support 
Coming soon: TCAP support, PC4105 
Join thousands who have discovered GMS's 
4 year record of 
quality emulation software and support. 


General Micro Syatems 
PO Box $330 
Minneapolis, MN 55343-1553 USA 
(612) 944-0593 
Call for Free information Package. 
compatibles. 


"Also tuna on XT, AT, 3270 PC, р and 
DEC is а Irademark of Digital Equipment Corn 
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Working with almost any PC or software program you quality with the push of a button. No dipswit 
care to mention. Effortlessly. no fumbling inside the printer. — 
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cartridges that plug right into the front Genicom stands by its record. We've cr a ne 
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J hundreds of fonts to choose from. Insert 800 lines per minute. Our printers have proven nt eit 
up to three cartridges at once, and vary rugged dependability performing for some ofthe y yor id's 
к type styles within the same document. largest corporations. Now we're ready to prov 3 it tc To 
The Design. The Genicom 1000 is the first desk- So stop by your authorized Genicom de ale er today 
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down to its built-in printer stand. | 1000 Series; the 1025 and the 102 
The unique design also makes paper load- for wide column orintin J. We UT ià 
ing faster and easier than ever before. Feed | - І you'll agree, these print ore аге, 
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never waste a piece of paper again. E O | ui \ Virginia, call 1-703-949-1 170 
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sheets of paper, typewriter style. You don't even have 
to remove the tractor paper. 
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Epson m a registered trademark of Epson Am 
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amiga/softw.devipmt #1920, from duck 
a comment to massage 1916 


if you make heavy use of exec calls or graphics calls, you could 
preload A6 with the vector pointer and get rid of the interface library. 

lf the compiler itself knows the register calling sequence, maybe by 
use of the “prototyping” in new standard C, you could generate in-line 
cade to call the library routines. 


amiga/softw.devipmt #1921, from jgoodnow 
a comment to massage 1919 


If | preserve Аб in tha library interface routines, then | might as well use 
it as the frame pointer The problem is Aztec C calls Lattice C, which 
calls Aztec C glue routine. Even if the C functions save A6, so that Lal- 
lice C calling Aztec C works, there is still the problem with the glue 
routines, As pointed out, the problem exists with other languages as 
well. 


amiga/softw.devipmt #1922, from w.volkaegis 
a comment to message 1921 


[d opt for less TStates. . . , 
BTW, does the IEEE support include an option for the 68881? i'm 
surprised at the number of calls we gel on the subject. 


amiga/softw.devipmt #1928, from sdb [Scott Ballantyne] 
a comment to message 1913 


Jim, having AG used as the frame pointer would incredibly ease ports 
from UNIX (PPC) compilers. (It is no fun wading through 3000+ lines 
of 68K code and dealing with register/frame differences.) In fact, as the 
compiler is currently set up, it may not be possible to do a port without 
а complete rewrite (having A4 as a register variable would ease that). | 
dont know how many others have problems like this, however. On the 
other hand, for original applications, the current solution seems the 
best (A5 = frame pointer). 

Speaking for myself, and attempting to take advantage of your nice- 
guy nature, | would love to see yet another switch (yas, indeed) for this. 
| do think there is more at issue than simply porting code from Amiga 
C by Lattice and Manx back and forth, or using modules created by 
one compiler with another. 


ATARI ST 


Software seemed to be on the minds of most of the participants in the 
Atan ST conference this month, The first thread begins as a case of 
missing memory and evolves into trying to “foal” the GEM graphics 
mode. The second thread picks up the general topic of graphics, but 
from a rather different point of view, thal of low-level bit manipulation. 
Accessing BIOS from interrupts, accessing the command line from 
Modula-2 and making your ST act like a VT52 round out the section. 


MEMORY MAP 
atari.sthech #169, from sprung [Ron Sprunger] 


| am trying to use TDI M2 from C-Shell, and some playing around has 
revealed interesting problems. Dave Beckemeyer sends the C-Shell in 
two versions, one of which doesn’ support GEM programs. Since the 
ТО! compiler and linker are GEM programs, | cant compile or link 
under lhat one, but it lets me have about 62K more transient program- 
ming area to work with. 

The memory is important, because | need a minimum 600K RAM 
disk to carry all the standard library modules, plus compiler, linker, and 
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MicroEMACS. If | put the non-GEM C-Shell in AUTO and boot, MDISK 
tells me it can give me a 702K RAM disk, meaning 298K not available. 
MDISK is the MichIron RAM disk program. MDISK reserves 128K for 
TPA, and C-Shell program size is about 67K, leaving 105K unac- 
counted for, unless C-Shell reserves a bunch. 

If | come up on the desktop, MDISK offers me 709K, which seems to 
be its maximum, even though the docs say 800K. Now GEM programs 
are supported, and if | go into the GEM C-Shell, MDISK offers only 
640K, meaning that the GEM-supporting version of C-Shell seems to 
need an extra 62K for something. 

The reason | mention the details is that if you make yourself too big a 
RAM disk, then run C-Shell, things seem to be OK, but you are prone 
to nasty crashes with no error messages. 

Now for a (nearly) undocumented feature of C-Shell. The docs on the 
disk for the non-GEM C-Shell mention that it does not support the 
бет” command. The “gem” command is mentioned nowhere else, 
either in the manual or in the disk docs. Before discovering this, | was 


. running Modula and Linker from C-Shell by simply typing in the pro- 


gram name “modula,” elc. | would then come into Modula with a slight- 
ly shrunken window and with or without a mouse (by some whim ! 
could not discern). Entering a GEM program without the mouse can 
mean hangup time if you havent a valid file on the logged disk, as you 
cant get to the CANCEL command without a mouse. Anyway, if you 
want to run a GEM program from C-Shell, type "ет progname" and 
you're in fine shape. 

The MDISK program is not without fault—it requires an extra 15K for 
each RAM disk it sets up, and it insists on copying any .ACC files plus 
ihe desktop.inf file to the created RAM disk, where they havent the 
slightest business being. 

Can someone tell me where the 90K mentioned above is going? 


atari.st/tech #288, from jerryb [Jeremy Brown] 
a comment to message 169 


Ron, MDISK copies the .ACC files because you should be using the 
MDISK in an AUTO folder, where it would copy the files and load them 
much quicker than from floppy. A better RAM disk is HippoRAMdisk 
(much better than | hear their C is/was). It allows use in an AUTO folder 
and accesses a text file where you have the RAM disk size plus a list 
of all the files you want to automatically copy into the RAM disk. There 
is a special function to create this file, and you can edit this file later if 
you wish. In the file copy list, wildcards are supported (as are folders). 
Whether you can use this special feature from outside an AUTO folder | 
do not know. | recommend that you look into it | have also used 
MDISK and would rather go without. Note: The HippoRAMdisk | am 
referring to is a post-updated one from before TOS ROMs. 


atari.sttech #289, from sak [Sal Magnone| 
a comment to message 288 


Doesnt any program running in the AUTO folder boot into that blasted 
low-resolution mode? What a bug! 


atari.sutech #291, from swestrup [Stirling Westrup] 
a comment to message 289 


That's right, and I've never found a way around it! [f anyone knows how 
to boat into an AUTO folder program in medium resolution, / want to 
know about it! 


atari.sutech #292, from jtittsler [Jim Tittsler, Atari Corp.] 
a comment to message 291 


The easiest way is to have a program in your AUTO folder ahead of the 

program you want in medium res that does nothing more than go into 

medium resolulion and then terminate. Remember that programs will 
(continued) 
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30 MEGABYTE 
" AEDEM НАНО DISK CARD 


у: f Sof d. $ 70 MEGABYTES 


П | for your PC, AT or Tandy 1000 


$3995 


T URP Mp Do utn низ љо ерта һы. 
chm ام‎ oum. Warpi ече TOMI 
MF720P $285 


TAPE BACKUP 
40 MEG INTERNAL 
MT40 $595 
40 MEG PORTABLE 
MT30P 9695 


TAPE BACKUP 
60 MEG INTERNAL 
мтво $798 
60 MEG EXTERNAL 
MYeork S895 


TANDY 1000 IBM PO/YAT/AT PCWD-30 


MULTI-FUNCTION 
CARD 

SERIAL PORT? ~~“ = s Я : 
IMAGINE!!! MDI S 30 MEGABYTE HARD 
DISK CARD simply plugs into your system 
and is ready to run!!! 

mcm The Warp Drive works with your existing hard 
 PREESCSIPONT disk drives. 
| THC-21 $675 

PCHC-21 $675 


Рат Ру TANDY 1000 
— included Е BEE HARD DISK CARD 


ADAPTER CARD M z * a + $ ъс 
mA with all Hard Drives 
PC TO 7 OTHER 


scski $190 Direct/Assist 549% 
R/Assist $4995 
CALL FOR OUR Light Speed 79% 


FULL LINE OF 30 MEG HARD IHS A 
HALF CARDS TWD-30 
| COLOR GRAPHICS 
MEMORY CARD 


FLOPPY 
CONTROLLER 
CALL 


LASER BANK ИМ 185 REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS МАСРА К», 
2060 


2 GIGABYTE — 
LASER DRIVE 


HET ORDER UNE 800-228-0891 [РИ 
305-677-8333 ay = 

1 YEAR WARRANTY, 30 DAY MONEY BACK GUARANTEE 726 

Micro Design International, Inc. 


6566 University Boulevard, Winter Park, Florida 32792 305-677-8333 telex 332559 MDII ORLUD 


NEW DASH FOR YOU 


Your old printer should look so good. 

Introducing the ImagEnhancer" PC add- 
on board. It enables ordinary monochrome 
or color dot matrix printers to produce high- 
quality, plotter-like graphics. 


THE OUTPUT IS OUTSTANDING. 


The ImagEnhancer is the perfect way to 
get presentation-quality graphs, charts and 
artwork from your old dot matrix printer. 

What's more, it comes with a built-in 
512K memory. So while your printer is 
printing one job, you can use your PC for 


another. Which will improve your productivity _ 


tremendously. 

And of course, the ImagEnhancer works 
with the same computer products most 
everyone works with. 

IBM" PCs, XTs, ATs or 100% compatibles 
with graphics 
capability. 

Alps, Epson' 

or Epson- 
compatible 
monochrome or 
color dot matrix 
printers. And 
Houston Instrument (DM/PL) plotter- 
compatible software, including Lotus' 1-2-3; 
Symphony, PFS*':Graph and Framework; 
among others. 


AND THE PRICE IS RIGHT. 


At $595* the ImagEnhancer costs a 
fraction of what youd pay for a new plotter. 
It's simple to install, too. And backed by a 
one-year warranty. 

The ImagEnhancer is a product of Alps 
America, a U.S. subsidiary of Alps Electric 
Co., Ltd. of Japan, an International Fortune 


The ImagEnhancer PC add-on board brings 
plotter-like output to dot matrix printers. 
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500 company. Other Alps America products 
include a full line of high-quality printers. 

For more information, print samples, or 
the name of the dealer/distributor nearest 
you, write to Alps Ámerica, 3553 North 
First Street, San Jose, CA 95134. Or call 
(800) 828-AL PS. In California, (800) 2577872. 
In Canada, (800) 858-2577. 

Better yet, send in this coupon along 
with your payment. And teach your old dot 


matrix some new tricks. 
Inquiry 14 for End-Users. Inquiry 15 for DEALERS ONLY, 


ImagEnhancer is à trademark of Alps Electric Co., Ltd. Other computer or soltware names are trademarks and/or tradenames of their respective manulacturers. ©1986 Alps America 
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SO ORDER TODAY. Method of payment (circle one): 
Name: Check Money Order MASTERCARD VISA 
Address: Card number: 
(Жүз ааа аі Exp. date: 
State: CC ip: Signature; 22000 LLL 
Phone: Mail to: Alps America 
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NOS BEYOND IBM COMPATIBILITY 
: NE. MORE POWER PLUS RELIABILITY 
NOVAS TURBO 286 MOTHERBOARD 


+ Fewer ICs For Greater Reliability—- disc 
Only 36 Compared to IBM's 131 
* Dual Speads—6 & 8 MHz—Keyboard 
or Jumper Selectable (10 MHz opt.) 
• 4 Serial and 1 Parallel Ports 
On Board Option 
» Expandable to 1 Megabyte RAM 
* Complete with Setup Program 
* Fully Compatible BIOS 
e Socket for 80287 $495 oem 
e Û, 1 Wait State. Jumper Selectable. Hardware reset port. 


ALL AT ACCESSORIES AVAILABLE —CALL! 


NOVAS 1000 EGA BOARD 
* Supports EGA, CGA, MDA 
* 640 x 350 Fixels EGA 
640 x 200 Fixels Color 
320 x 200 Pixels Color 
720 x 350 Pixels Monochrome 


* Parallel Port on Board $22 5 


e 256K RAM on Board 
NOVAS TURBO 286 
AT COMPATIBLE SYSTEM ... . $1445.00 


Include: 640K, 6/8 MHz Turbo Speed (10 MHz орі), 1 S/1P, 1.2 Mag. Dr. 


COMPLETE NOVAS PC TURBO SYSTEMS AND COMPONENTS 
IN ANY CONFIGURATION —CALL FOR CURRENT PRICES 


OUR QUALITY AND PRICES CANNOT BE BEAT! 
CALL US FOR COMPLETE SATISFACTION 


COMPUTRADE COMPANY 
780 Trimble Road, Suite 605 Tel: (408) 435-2662 
San Jose, CA 95131 Fax: (408) 435-545B 


“IBM & AT are trademarks of Intemational Business Machines Corp. 


PC/VI 


Full Screen Editor for MS-DOS (PC-DOS) 


Looking for an Ultra-Powerful Full-Screen editor for 
your MS-DOS or PC-DOS system? Are you looking for 
an editor FULLY COMPATIBLE with the UNIX*VI 
editor, Are you looking for an editor which not only runs 
on IBM-PC's and compatibles, but ANY MS-DOS 
system? Are you looking for an editor which provides 
power and flexibility for both programming and text 
editing? Ifyou are, then look no further because PC/VI 
iS HERE! 

The following is only a hint of the power behind PC/ VI: 
English-like syntax in command mode, mnemonic control 
sequences in visual mode: full undo capability, deletions, 
changes and cursor positioning on character, word, line, 


sentence, paragraph or global basis; editing of files larger 


than available memory; powerful pattern matching capabil- 
Пу for searches and substitutions; location marking; 
joining multiple lines; auto-indentation; word abbrevia- 
tions and MUCH, MUCH MORE! 

The PC/ VI editor is available for IBM-P'C's and generic 
MS-DOS based systems for only $149. For more 
information call or write: 


Custom Software Systems 
P.O. Box 678 

Natick, MA 01760 
617-653-2555 


The UNIX community has been using the VI editor for 
vears, Now you can run an implementation of the same 
саа under MS-DOS. Don miss out on the power of 

vr 


“(МІХ is a trademark of AT&T Bell Laboratories. 
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be executed in the same order that low resolution will display them (in 
COMMANDTOS). Starting with a new disk/AUTO folder, just copy the 
medium-res program into the folder first, then the desired program(s). 


atari.st/tech #294, from Jim. kent [Jim Kant} 
a comment to message 292 


I'm curious about this AUTO folder stuff. Does this mean that if | ex- 
ecute а little program that does a SetScreen{(long)-1, (long), 1) and 
then quits, GEM wil! be usable with the correct fonts, etc., for later ap- 
plications programs? | guess the AUTO folder stuff is done before GEM 
is fully initialized, before the desktop.inf file is read maybe? 

This sounds like something perhaps quite useful to many people who 
need to "rick" GEM a little. Please tell us more! 


atari.st/tech #306, from swestrup 
а comment to message 292 


Unfortunately, it is nof possible to create a program that does a set 
screen call that works from the foldec The reason is simple: The AUTO 
folder is executed immediately after boot-up. That means that the 
machine will be in low resolution whan it encounters the set screen 
command. It will note the new resolution to itself and then reboot. While 
rebooting, it is still in low res and executes the AUTO folder. It makes а 
note reminding itself to go into medium res and then reboots. If you 
write a program that cheats by setting the video registers, then there is, 
as far as | have been able to determine, no way to tell GEM that you 
have changed its resolution and it keeps on using the old fonts, elc. 


atari.sUtech #310, from wes.peters [Wes Peters] 
а comment to message 306 


Can! you just make your program switch to medium res and then 
Switch back to low res on exit so GEM can do with it what it will? | 
have a monochrome system so | can’ try this out, but cant you just 
switch modes and then jump through the reset vector stored 
somewhere in the "biblical" system variables? 


atari.sutech #311, from jim. kent 
а comment to message 310 


sure, if you dont use GEM inside your program, you can switch it back 
and forth. | believe youll have a small problem if theres an 1/0 error 
and GEM wants you to cancel/retry, though. Anyway, 1 switch modes all 
the time from TOS programs. 


LINE-A ROUTINES 
atari.stttech #229, from chriskuku (Christoph Kukulies] 


| am stuck in a problem due to lack of documentation of the $1007 
(bitbit) (read $a007). it says in the Line-À document that Аб points to a 
block of parameters, Maybe someone can give me a layout on these 
parameter blocks. | wanted to switch the logical screen base with 
Setscreen( ), then draw something hidden with YD! calls, and then per- 
form a vro... cpyfm( . . . ) with source, midb and dest. mífdb set (noi 
equal to zero}. vro. opyfm does not work (1), so | turned, like so very 
often before, to Line-A. Who can help me? 


atari.st/tech #232, from jim  kent 
a comment to message 229 


Chris, this is well documented if you have the developer's kit on pages 
6 and 7 of the Line-A document. It looks something like: 


struct blit block 


{ 
short b. wd, b. ht; 
(continued) 


“РС TechVideo provides an in- 
depth overview of the installation of 
computer components. We use it to 
train all our technicians and 
assemblers.’ 


John Atma, Chlef Technician 
for Tech Personal Computers 


PC TechVideo is an innovative set of 
two 2-hour instructional video tapes 
which form a complete guide to the 
IBM* and compatible personal com- 
puter systems. Designed for 
everyone, from the compiete novice 
to the software expert. PC TechVideo 
provides the viewer invaluable first 
hand instruction in the installation and 
maintenance for IBM* and compati- 
ble systems. 


Part I of PC TechVideo is a complete 
and comprehensive presentation of 
prominent features of the PC family 
including: 

Motherboard architecture 


"After viewing PC TechVideo, / 
now understand the basics of how 
my computer works and was even 
able to replace the 1.2M drive on 
my AT at work, PC TechVideo was 
definitely worth the money.” 


Brenda Hudson, Data entry and processor 
for Sark Enterprises 


Memory Configuration and Addressing 
Monitor Technology 

Floppy and Fixed Disk Technology 
Bus Architecture 

Serial and Parallel Ports 


Part I] of PC TechVideo shows the 
details involved in actually installing, 
configuring, and replacing: 

Motherboards 

Power Supplies 

Floppy and Fixed Disks 

Drive Controllers 

Popular Expansion Boards 


PC TechVideo provides instruction not 
found in books or magazines. It is an 
essential tool for anycne interested in 
understanding their PC. You can't afford 
not to have PC TechVideo. 


Inquiry 412 for End-Users. Inquiry 413 for DEALERS ONLY. 


| 
"PC TechVideo is great. With the 
help of PC TechVideo, 1 was able 
to install a I0MB hard disk on my 
XT without taking it to an expen- 
sive service center.” 


Gita Beant, Economics major 
at UC Irvine 


PC 
STAR PRODUCTIONS 


1040 EAST CHAPMAN AVE. 


ORANGE, CALIFORNIA 92666 


OUTSIDE CALIFORNIA IN CONTINENTAL 


U.S. - PUERTO RICO, HAWAII EX- 
CLUDING ALASKA: 
1-800-438-8877 


CALIFORNIA RESIDENTS CALL: 


(714) 771-3560 


ORDER NOW 
NAME 
ADDRESS 
CITY SE ZP 
PHONE # 
PLEASE RUSH COPIES OF 
PC TECHVIDEO IN 
O VHS C BETA FORMAT 
OVISA MASTERCARD О COD. 


С1 CHECK/MONEY ORDER ENCLOSED 
ADD $3.50 SHIPPING. 
CALIFORNIA RESIDENTS ADD 6% SALES TAX. 


mcm ste 
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„® BEST OF BIX. ® BEST OF BIX * BEST OF BIX 


short plane... ct; in the GEM VDI manual (chapter 6) than in the Line-A bit. 

short fg. col, bg. color; | got what documentation | have from Atari. $300 for the developers 
char op_tab/4]; kit... the dread Alcyon compiler, etc., and some documentation. 

short s_xmin, S ymin; 

short *s. form; /"pointer to the source pixels */ atari.sttech #303, from chriskuku 


short s_nxwd, s nxin, & nxpl; /"offsets to next word, line, plane */ a comment to message 299 


m -— d. ymin; Thank you, Jim, for the quick answer. However, | still require additional 


information on the meaning of the op. tab. It seems that the raster-op 
اا‎ эче n rip no pattem */ table in the GEM VDI manual does not correspond to the bit combina- 
short p. топ p. nx p tions | found. Could you or alexl. be so kind as to send me the 
short p твк: р necessary information to make bit-block transfers "by hand,” that is, any 
char pad[24]; source, any destination, any mode, preferably for monochrome but cot- 
or wouldn't do any harm. Until | get the Line-À document from Alan 
you are my only hope. 
The op. lab is one of the more cryptic bits of raster logic I've seen. Another point: What are the xmins, ymins for... clipping? 
It works with the ig color and bg. color. If you tell me more 
specifically what you want to do, maybe | can tell you the colorfop atari.sutech #304, from jim. kent 
combinations to try. a comment to message 303 
Indeed, the xmins, ymins are for clipping. Nol many things are clipped 
anim gta A pua Den] by it, though. Rectangular area fills are affected. 


OK, OK, here's some тоге stuff on the op. tab: 


Check over in the GEM conference for commented C source code on i 
using the bit-blit routines from C. The parameter blocks are identical to 00—:20101—1001с employed when foreground and background colors 


r x , for current plane are both 0. 

what you need for the Line-A stuff. The files in question are in gem/ 7 ; 
= op. lab[1]—when current plane fg. color bit is 0 and bg is 1. 
listings.st and are CRABS.C and MULTBALL C. op. labj2]--when fg is 1 and bg 0 
atari.sttech #296, from chriskuku RAs T ne Ro T. 
Now Im at the point where | need to know more on the op_tab ] Now for the logic.. 
parameters. Where can | get this Line-A Document (which is obviously 0 D' =0 
more detailed than where my information came from)? 1 D' = SANDD 
atari sttech #299, from jim. kent DoS M Г 
a comment to message 296 4 D' = [NOT S] AND D 
Try making the op. tab = (4, 4, 7, 7), fg color = colo, bg СЮ = 5 0 = 0 l'kind of futile waste of time normally */ 
anything, and s. nxpl = 0. This will take a single plane source to the 6 D = S XOR D 
dest, making the dest color where there are ones in the source plane, 7 0 = 5086р 
and leaving the dest alone elsewhere. 8 D' « NOT [S or D] 

However, the op/color combination stuff is probably better described 9 D' = NOT [S XOR D] 


Mb EMS RAM / CI 
4, d 2 and Айлы Lean & Mean! 


WITH LIFETIME Solapak ST 


WARRANTY Print SpooleriRam Disk 
apo CH rs with the "Sofepak ST" print spooler you 
Expired Wamery ®р4с›! 4145 
„ - Lm - T eld up to B files with separate printing 
в Use ccr Qualities а! ona time. 
= configure Ю any parallel printec with 32 user 
definable options. 
Clock "Candy ыалы ~ formal your output, vary the print speed, 
11000) 9 ees pm тачи pausa/restart printing and much, much more... 
190900 , Z7 eas RAM ра umen The "Solepak ST” ram disk lets you: 
= configure up to 1 Mb and 129 files. 
= save limə with a disk transfer rala of over 10 
million bila/sscond 


PERFORMANCE AT A FRACTION 
OF NETWORKING COST 

© Adds four to eight serial communication | 
ports to IBM PC, XT. AT or compatibles. 

ә Standard RS-232 or optional RS-422 ports 
for increased transmission speed and distance. 

* Supported by Xenix, Multi-Link, KTCS, QNX, 
and other multi-user, multi-tasking aperating 
systems. 


“Solapek ST" is the fastest, xem versatile ard 
memory alidai professional print spooler And 
ram disk available for the ATARI ST. 
ADDITIONAL PRÜDUCTS — e yl oe FREE CAT sever to help prevent image 
à CLOCIOCALENDAR CARD в m PAREEN ARD FOR “pum-n". "Sofapsk ST" demo at your ar ST retaller 
a РРС A or on BBS's natlonwide. 
иш Кы CARD FOR PIC 
i ADD-ON DISK DRIES $39.95 
ч Action Software - вэ Clementina St 
a EXTER RO 015 T COME CARD „ 
ТЕН, HARD bit а CABLE San Francisco, CA 84105 = (415) 974-6638 


MB Apparat es M Mall orders: please inctude $3.00 PAH and Ca. 


(303) 741-1778 — "тоц. FREE. 809/$35-7t 7674 


STAR САТЕ TECHNOLOGIES, INC. 
Suite 109 


33800 Curtis Bivd. © Eastlake, OH 44094 
Call: (216) 951-3922 


Inquiry 2 inquiry 407 Inquiry 328 
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10 D' = NOT D 

11 D' = S OR [NOT D] 
12 D' = NOT S 

13 D' = [NOT S] ORD 
14 D' = NOT [S and D] 
15 D' = 1 


So this is the official stuff, but what does it mear? Another example: 
if you want the (new) destination to be a copy of the source, set 
op. Jab[0] = op. Jabíí] = op. Jab[2] = op. tab[3] = 3 bg. color 
= Íg color = anything. 


UsiNG BIOS FROM INTERRUPTS 
ataristhech #266, from rchecketts [Rick Checketts] 


Has anyone tried calling the Atari ST BIOS from an interrupt routine? | 
was trying to use the serial I/O routines from within an interrupt, saving 
registers and using a private slack space, etc, and while the program 
ran for a while, it bombed for no apparent reason. Any ideas? 


atari.sutech #269, from davjon [David Jones] 
a comment to message 266 


| dont know if this is any help, but | was having similar problems—l 
was Calling some of the sound-oriented BIOS calls in an interrupt 
routine and kept getting lots of bombs after a while of correct opera- 
tion. | solved the problem by disabling all interrupts at the start of the 
routine and enabling them again afterwards. My best guess is that the 
BIOS re-entrancy rule (no more than 9 levels, | believe) is being 
violated or something. 


atari.st/tech #271, from jim. kent 
a comment to message 269 


No more than 3 levels of re-entrancy, | believe. 


alari.st/tech #273, from sak 
a comment to message 271 


Plus, arent there 3 or 4 routines thal cannot be called during system 
processing at all? | dont have the guide handy, but | do remember 
something about using the printer during a BIOS interrupt. (Excuse me, 
TRAP! Old habits die hard.) 


atari.si/tech #278, from rchecketts 
a comment to message 273 


The guide does say something about the printer but my routines didnt 
try lalking to the printer. | did try blocking interrupts, and while this had 
some effect, it did not cure the problem. | did notice Ihat the crash 
usually occurred during evnt mulli, so | tried flagging that evnt multi 
was active and skipping the interrupt routine and again this helped; 
that is, the program ran a bit longer and then bombed. I've worked 
around it for now by leaving the interrupt just doing timing, etc., and 
leaving the rest to a fake interrupt that's just called as often as possible. 
Not an ideal solution. I'd still like to do it right 


atari.sUtech #279, from jtittsler 
a comment to message 278 


Here are some notes on using a BIOS function within an interrupt 
handler. 


Nested Traps and Interrupts 

Occasionally it may be necessary to make "nested" BIOS calls (for 
instance, to get keyboard input from a critical-error handler). The BIOS 
is re-entrant to three levels; the total number of standard and extended 
BIOS calls may not exceed three. Exceeding this limit will cause the 


(continued) 


Inquiry 194 


FORTRAN PROGRAMMERS 


Looking for the right PC FORTRAN LANGUAGE SYSTEM? 
If you're serious about your FORTRAN programming then 
you should be using F77L- LAHEY FORTRAN. 


Editor's Choice - PC Magazine 


e Full FORTRAN 77 Standard © Fast Complle - Increase your 
{F77L is not a subset) productivity 

* Popular Extensions for easy * Source on Line Debugger 
porting of minicomputer [Advanced features without 
and mainframe applications recompiling} 

e COMPLEX« 16, LOGICAL” | * Arrays and Common Blocks 
and INTEGER- 2 greater than 64K 

* Recursion - allocates local e Clear and Precise English 
variables on the stack Diagnostics 

e (EEE - Standard Floating e Compatibility with Popular 
Point Arithmetic 3rd Party Software 

* (MPLICIT NONE jie. Lattice с) 

* Long variable names - * Easy to use manual 
31 characters * Technical Support from LCS 


e NEW FEATURE - МАЛМЕ БТ 


F77L - THE PROGRAMMER'S FORTRAN 
$477.00 U.S. 
System Requirements: MS-DOS or PC-DOS, 256K, math coprocessor [8007180287] 


FOR MORE INFORMATION: (702) 831-2500 


Lahey Computer Systems inc. 

PO. Box 6091 incline Village, NV B9450/USA 
international Dealers: 

England: Grey Matter Ltd., Tel 40354) 53499 
Denmark — Ravenhokm Computing Tel: (02) 887249 
Australia; Computer Transitions Tet: (03) 537-2755 
Japan: Microsoftware, Inc., Tei: (03) 813-8222 


SERVING THE FORTRAN COMMCNTTY DAKE 1967 


НЕТ Еск issues for sale RE 


SPECIAL ISSUES and INDEX 
BYTE '83-84 INDEX $15 
1984 Special Guide to IBM PCs 
1985 INSIDE THE IBM PCs 

Mol. 10, Na. 11] $4.75 
Circle and send requests 
with payments to: 

BYTE Back Issues 

P.O. Box 328 

Hancock, NH 03449 


L) Check enciosed 
Payments from foreign countries must be made in US funds payable at 
a US bank. 


О МЖА O MasterCard 
Card # 

Exp. 

Signature 


The above prices include postage in the US. Please add 5 .50 per сору 
for Canada and Mexico; and $2.00 per copy to foreign countries [surface 
delivery]. Please allow 4 weeks for domestic delivery and 12 weeks for 
foreign delivery. 
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system to crash. 

It is possible to call the BIOS from an interrupt routine. The basic 
problem is to get around a non-atomicity bug in the BIOS trap handler. 
Before the interrupt routine can call the BIOS, it must decrement the 
system variable "savptr" [Ф482 long] by 46; after the trap, "savptr" must 
be restored to its original value. The interrupt code is responsible for ils 
own mutual exclusion. This interrupt "level" does not count as one of 
the three nested BIOS calls. 

Applications should not attempt disk or printer I/O from critical-error 
or interrupt handlers. 


COMMAND LINE 
atari.stiquestions #205, from sprung 
Can someone give me a quick rundown on the command line? | need 


to pick it up from Modula. Where is it and what's the format? It must be 
in these docs somewhere. 


atari. stiquestions #222, from alexl. 
a comment to message 205 


Ron, the command line is a simple little thing that sort of allows you to 
do MS-DOS-like things (like passing parameters to a program). Dont 
bother with it Buy Beckemeyer's C-Shell. 


ataristiquestions #223, from sprung 
a comment to message 222 


Thanks Alex—I know what the command line is. | need it for my own 
utilities in M2. | have C-Shell, and | talked with David Beckemeyer 
about the command line, but he didnt know how | could get it either. 
All | really need is a simple way to pick up the base page address at 
run lime. 

According to the review in May "Artic" Personal Pascal provides the 
command line, but no sign of it in M2. 


alaristquestions #224, from jtittsler 
a comment to message 223 
Well, | dont know how to do it from M2, but when a program is in- 
voked, a pointer to the base page of that program is available under 
the long on the top of the stack. In code (which is a bit easier for me 
to deal with than English): 
start move. 4(a7),a0 * a0 now points to the base page 

moel a0,__ base * put the pointer in the C 

* external 


It is quite possible that the M2 run-time library does something similar 


atari.stiquestions #225, from sprung 
a comment to message 224 


"under the long . . . —What exactly is in A7? And what does the 4 do 
to that number? | can pick up the A? register (or any other), but I'm nol 
clear on how to make that into the base page address. 


atari.stiquestions #226, from cheath [Charlie Heath] 
a comment to message 225 


move. 4[a/) — base 


will take the address that was the last thing put on the stack into 
“base” which you can reference within the language (assuming М2 
has Ihe same underscore convention as C). 


atari.st/queslions #227, from sak 
a comment to message 226 


Yeah, but isnt that assuming the M2 run-time library hasnt used the 
stack already? 
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atari.stiquestions #228, from sprung 
а comment to message 227 


That seems to be the case—l've been playing around with it and have 
managed to pick up and reference the address off the stack, but if 
does not contain the base page address by the time | get it Sigh. 111 
have to pursue it with TDI. Thanks, guys. 


atari.stquestions #229, from jtittsler 
a comment to message 225 


А? is the slack pointer. It is a very reasonable thing for the runtime 
library to squirrel away that pointer before it does anything else. For ex- 
ample, in the developers C compiler that | use, that function is the first 
thing done in the startup module (GEMS, GEMSTART, MYGEMS, ete). 


SCREEN ESCAPE CODES 
atari.st/questions #236, from sprung 


Can someone tell me where, in the DevPak or elsewhere, to find all Ihe 
screen and cursor control sequences for the monochrome monitor? Or 
exactly whal it emulates, as | have the VDT book by Stephens. If VT52, 
my book lacks cursor on and off (which | got from Steve Tethers code) 
and reverse video. 


atari.stiquestions 4237, from аіехі. 
a comment to message 236 


The screen codes are in the "Hitchhiker's Guide to the BIOS." 


atari.stiquestions #239, from jruley [Jonathan Ruley] 
a comment to message 236 


Get the abacus “internals” book—it has a pretty good rundown. The 
emulation is incomplete VT52. 


atari.suquestions #243, from jtittsler 
a comment to message 236 


The screen escape codes are an (improper) superset of those in the 
VT52, with a few additions from the H/Z-19 (and a couple more that 
provide similar functions but are accessible in a 2-character sequence 
instead of 3). Specifically, for the ones you asked about: 

ESC e Enable cursor 

ESC f Disable cursor 

ESC p Enter reverse-video mode 

ESC а Exit reverse-video mode 
Also, someone was asking about wrap/nowrap: 

ESC v Wrap at end of line 

ESC w Discard at end of line 
One shortcut to erase home is 

ESC e Clear screen and home cursor (same as ESC h ESC |) 


IBM PC AND 
COMPATIBLES 


The majority of this month's IBM PC section is taken up with an in- 
volved exploration for the answer to a seemingly simple question. A 
query concerning a single interrupt provokes lengthy discussion 
culminating in the dissection of PRINT. In addition to being informative 
from a systems point of view, this example shows the real nature of on- 
line conferencing, which allows running discussion without constraints 
of time or location. This central discussion is bracketed by a short 
thread on interfacing an Apple color monitor with a PC compatible, and 


BIX 


a more involved thread on the intricacies of calling C language 
subroutines from inside a BASIC program. 


APPLE MONITOR TO PC CONNECTION 
ibm.pc/pc.hardware #806, from rjackson [Robert Jackson] 


| have an interesting project that no one around here can help me with. 
| have an Apple RGB Color Monitor 100 that | would like to hook up to 
my 2-150 (IBM compatible). My first problem is that | cant find anyone 
who can tell me if it will work in the first place, much less help me 
build the necessary cable. If anyone can help, | would appreciate it | 
use bath computers every day and really miss the color on my Zenith. 


ibm.pc/pc.hardware #807, from dmick [Dan Mick] 
a comment to message 806 


Do you have docs on IBM-compatible video output (or Zenith's docs for 
their board; same thing) and docs on the input connector for the Apple 
monito? There are so few signal lines that it seems from examining 
these docs you could glean whal you need, even if you're not an EE. 


ibm.po/pc.hardware #808, from barryn [Barry Nance] 
a comment to message 806 


| havent the slightest idea of what the connector for the Apple RGB 
monitor looks like, but heres what the TTL output of a standard IBM 
Color Graphics Adapter looks like: 


< Ground > 1 
< Ground >2 
TTL Adapter <- Red >3 Color Graphics 
RGBI <a Green >4 RGB Output 
Monitor < Blue > 5 9-Pin D-Shell 
< Intensity >6 Connector 
<—-— Reserved > 7 
< —-— Horiz. Drive -—--» 8 
«;—--- Vert. Drive ——-> 9 


ibm.pc/pc.hardware #809, from rjackson 
a comment to message 808 


Thanks for the IBM pinouts. | now have two problems. First, | cant get 
anyone to tell me for sure if he monitor (frequency- and scan-rate-wise) 
will really work on an ІВМ, Second, Apple wasnt kind enough to sup- 
ply the pinouts for their monitor. That shouldnt be too hard to get, com 
sidering the available technical information on the Apple Il. If anyone 
knows whether or not the Apple RGB monitor will work, I'd really ap- 
preciate a yea or nay. 


ibm.pcpc.hardware #817, from mfg [Marc Greenfield] 

a comment to message 809 

| have converted an Acorn color monitor to work on my IBM by simply 
attaching a DIN-9 connector to the circular plug that would normally 
have attached to an Apple. | think that based on this your monitor 
should work on your IBM, thal is, unless it is a special brand that may 
work with a special controller. І the pin configuration matches that 
listed in one of the comments above, then it should work OK. 


INTERRUPT 28H 

ibm.pc/pc.software #999, from jcummins [John Cummins] 
Anyone know what INT 0x28 does? 

ibm.pc/pc.software #1002, from jrobie [Jonathan Robie] 

a comment to message 999 


It isnt used by BIOS, according to my IBM PC Tech Ret manual. 
(continued) 


Computers For 
The Blind 


Talking computers give blind and visually 
impaired people access to electronic infor- 
mation. The question is how and how 
much? 


The answers can be found in “The Second 
Beginner's Guide to Personal Computers for 
the Blind and Visually Impaired” published 
by the National Braille Press. This compre- 
hensive book contains a Buyer's Guide to 
talking microcomputers and large print dis- 
play processors. More importantly it in- 
cludes reviews, written by blind users, of 
software that works with speech. 


Send onders to: 


National Braille Press Inc., 
88 St. Stephen Street, Boston, MA 02115 
(617) 266-6160 


NBP is a nonprofit braille printing and publishing house. 


Subscription Problems? 


We want to help! 


If you have a problem with your BYTE 
subscription, write us with the details. We'll 
do our best to set it right. But we must 
have the nome, address, and zip of the 
subscription (new and old address, if it’s a 
change of address). if the problem involves 
a payment, be sure fo include copies of the 
credit card statement, or front and back of 
cancelled checks. Include a "business 
hours" phone number if possible. 


BYTE 
Subscriber Service 
PO. Box 328 
Hancock, NH 03449 
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PRACTITIONER'S GUIDE TO 
ADA, By R. Wallace. 320 pp., 60 
іНиѕ. This much-needed one-stop 
info source covers all aspects of 
ADA, the language, the environ- 
ments, policies and standards, de- 
sign strategies, products and ven- 
dors! Plus, its unique handbook 
format provides a concise roadmap 
that guides you through all the 
many aspects of this complicated 
field. 

679/223B $38.95 
(Counts as 2 of your 3 books) 


SOFTWARE ENGINEERING 
HANDBOOK. By the Staff of 
General Electric Company. 224 pp., 
174 illus., outsized BV» x 11 format. 
Proven-in-practice methods for 
tracking, controlling, and reporting 
each item produced as a part of the 
software development process are 
described and demonstrated. Re- 
view procedures are covered in de- 
tail. A recommended format for the 
system specification document is 
aiso included. 

231/6554 $59.50 
(Counts as 3 of your 3 books) 


HANDBOOK OF SOFTWARE 
ENGINEERING. Edited by C. 
Vick and C. Ramamoorthy. 683 pp.. 
332 illus. and tables. Emphasizing 
quality assurance, this first-ever 
guide shows you how to design, 
implement, test and maintain vir- 
tually any type of software. Rang- 
ing from graphic theoretic model- 
ing to software development you 
see how to apply the latest soft- 
ware engineering techniques in 
each stage of development. 
583204-6А $62.50 
(Counts as 3 of your 3 books) 


SINGLE-CHIP MICROCOM- 
PUTERS. Edited by P. Lister. 231 
pp.. 102 illus., 25 tables. Compre- 
hensive coverage of the single-chip 
micros now available, their char- 
acteristics and application range. 
Separate chapters cover Motoro- 
la's M6801 & M6805 families, TI's 
TMS 1000 & TMS 7000 devices, Zi- 
log's 280, National Semiconduc- 
tors COPS 400 and Mostek's 16-bit 
MK 682000, 

380/309B $39.50 
(Counts as 2 of your 3 books) 
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SYSTEM DESIGN FROM 
PROVABLY CORRECT CON- 
STRUCTS. By J. Martin. 292 pp., 
155 rwo-color illus. Covers "Higher 
Order Software," the break- 
through in system development that 
translates & refines human think- 
ing until program codes generate 
automatically. 

583259-3B $37.50 
(Counts as 2 of your 3 books) 


Join BYTE: The Book Club 
for the Computer Professional 


Get the competitive edge with 
the newest and the best information 
in your field . . . with books from 
all the leading publishers. 


New Members " 
TAKE ANY B BOOKS 


FOR ONLY s122 EACH* 
Values up to $89.00 


SOFTWARE PORTABILITY. 
By O, Lecarme and М. Pellissier- 
Gart. 256 pp.. 40 illus. A compre- 
hensive guide that provides in- 
depth, illustrated coverage of all the 
tools and techniques used to de- 
velop portable programs or to 
transport existing software to other 
environments. Actual case studies 
are used to show how these tech- 
niques can work for you. 

369/488B $29.95 
(Counts as 2 of your 3 books) 


ENCYCLOPEDIA OF ELEC- 
TRONICS. Edited by S. Gibilisco. 
983 рр.. more than 1,300 illus., out- 
sized 8V» x 11 format. From basic 
electronics terms, amateur radio 
and microcomputer technology to 
state-of-the-art digital electronic 
applications, chis massive refer- 
ence provides practical informa- 
tion on each topic. Contains more 
than 3,000 alphabetically arranged 
articles. 
583348-4A $60.00 
(Counts as 3 of your 3 books) 


COMPARING AND ASSESS- 
ING PROGRAMMING LAN- 
GUAGES: ADA е С è Pascal. 
Edited by A. Feurer and N. Behani. 
271 pp., softbound. Enhances your 
understanding of these languages 
by comparing their strengths and 
weaknesses. Contrasts and as- 
sesses each 5o you can choose the 
best for your application. 

583262-3 $16.95 


DATA STRUCTURES FOR 
PERSONAL COMPUTERS. Sy 
Y. Langsam. M. Augenstein and A. 
Tenenbaum. 560 pp.. 116 illus. 
Gives you a solid grounding in high- 
level programming techniques by 
combining the elementary con- 
cepts of data structures with quid- 
ance on structured programming 
in BASIC. 

583186-4B $29.95 
(Counts as 2 of your 3 books) 


PROGRAMMING ASSEM- 
BLER LANGUAGE. By P. Abel. 
2nd Ed., 581 pp.. 154 illus. and list- 
ings. Updated and expanded this 
carefully detailed study of the 370 
mainframe and Assembler covers 
che essentials of Assembler coding, 
binary operations, and external 
storage. Also discusses debugging, 
floating point operations, macro 
writing and operating systems. 
583088-4B $26.95 
(Counts as 2 of your 3 books) 


MULTIPLE PROCESSOR SYS- 
TEMS FOR REAL-TIME AP- 
PLICATIONS. By B. Liebowirz 
and J. Carson. 383 pp., 150 illus. 
This definitive guide for the prac- 
ticing professional covers each of 
the MPS‘s major building compo- 
nents, design tools and techniques 
and implementation methodology. 
Case histories from both govern- 
ment and industry are included. 
9583237-28 $39.95 
(Counts as 2 of your 3 books) 


STANDARD HANDBOOK OF 
ENGINEERING CALCULA- 
TIONS, 2/e. Edited by T. G. Hicks. 
1,468 pp., 1,292 illus., tables. Now 
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MICROPROCESSOR AND 
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DIGEST. By W. H. Buchs- 
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582835-9B $29.95 
(Counts as 2 of your 3 books) 
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BUILD YOUR OWN Z-80 
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SERVICES. By D. Chorafas 
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GRAMS. By H. Abelson & G. 
Sussman 
5B3258-5B $34.95 
(Counts as 2 of your 3 books) 
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(Counts as 2 of your 3 books) 


THE UNIX PROGRAMMING 
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THE THEORY OF RELA- 
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(Counts as 2 of your 3 books) 
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ERATING SYSTEMS. By 


M. Dahmke 
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NEERS' HANDBOOK, 
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280 USERS MANUAL. Ву 


J. Carr 
582336-5 $16.95 
INTRODUCING THE UNIX 


SYSTEM. By H. McGilton & 


R. Morgan 
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HANDS-ON BASIC For the 
IBM^ Personal Com- 
putear. By H. Peckham 


491/78X $24.95 
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Where is this interrupt used? 


ibm.pc/pc.software #1007, from dmick 
a comment to message 999 


My impressions are, from looking at its code and the code for the 
‘transient loader" in DOS 2.1, that it is the loader for COMMANDCOM 
to initialize the system. Once | have DOS loaded, there's not a single 
INT 28H to be found anywhere in memory, DOS's or otherwise, which 
leads me {also} to that suspicion. You might snoop at IBMDOS.COM 
and see if it's called in that code. 


ibm.pc/pc.software #1008, from mik [Martin Kochanski] 
a comment to massage 999 


INT 28 is called by DOS repeatedly whenever it gels bored, that is, 
waiting for the user to type something at the keyboard. INT 28 does 
nothing whatsoever. But if you have the standard print spooler 
PRINT.COM installed, then it intercepts INT 28 and copies a little text to 
Ihe printer before returning to DOS (which tests the keyboard and calls 
INT 28 again if there's still nothing). It may follow that you can use INT 
28 for some background purposes of your own, and even that you can 
call DOS disk routines from within il, but l'm not sure. 


ibm.pc/pc.software #1009, from dmick 
a comment to message 1008 


Yeah, | was thinking of INT 2EH, which someone asked about earlier. 
INT 28H does exactly nothing (IRET) on the IBM XT and Zenith 2-150, 
that's right However | couldnt find any calls, including DOS calls, Io it 
either. I'll look again on both, | guess, and examine PRINTCOM, too. | 
always thought PRINT used the timer interrupt. 


ibm.pc/pc.software #1010, from barryn 
a comment to message 1009 


> thought PRINT used the timer interrupt. 


| think PRINT uses IRQ? (hardware interrupt F, at addresses 3C-3F) to 
tell it when it can send the next character to the printer via INT 17. 
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ibm.pc/pc.software #1011, from dmick 
a comment to message 1010 


That would seem to make any other process (the foreground task) be 
awfully slow; that is, the CPU is tied up printing chars as fast as it can. 
OK, OK... I'm ripping PRINT apart tomorrow. You guys just wont let 
me gel disinterested in whatever you bring up! 


ibm.pc/pc.software #1012, from barryn 
a comment to message 1011 


Dont bother tearing it apart . . . just try this experiment: Tell PRINT to 
print a fairly long file, something that will give you time to do some 
telecommunications while it's printing. Then, while the print is occurring, 
use your communicalions software to log onto a bulletin board 
somewhere. Watch closely to see if some of the communications 
characters are dropped. Then hit the button on the printer that de- 
selects it and watch for the dropped-characters problem to go away. 
The missing communications characters are a result of Ihe PRINT 
program tying up the PC's interrupt processor for too long a time. 


ibm.pc/pc.software #1016, from rschnapp [Russell Schnapp] 
a comment to message 1010 


| seriously doubt that any IBM/MS software uses IRQ. It was poorly im- 
plemented on early monochrome adapters, and the bad design was 
copied by too many board makers. The INT 28 hook to PRINT sounds 
right 


ibm.pc/pc.software #1017, from suer [Sue Rosenberg] 
a comment to message 1016 


The following information about INT 28 came from the NBS bulletin 
board and was posted by Ross M. Greenberg: 


INT 28: internal routine for MS-DOS 

This interrupt is called from inside the "get input from keyboard” 
routine in DOS if, and only if, it is safe to use INT 21 to access the disk 
al that time. It is used primarily by the PRINTCOM routines, but any 
number of other routines could be chained to it by saving the original 
vector and calling it with a FAR call (or just JMPing to il) at the end of 
the new routine. 
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Until PRINT.COM instalis its own routine, this interrupt vector simply 
points to an IRET op code 


ibm.pc/pc.software #1018, from dmick 
a comment іо message 1017 


Thanks, Sue! Timely for sure! And thanks for trying to save me the 
lime, Barry, but if it's not obvious by now, lm kind of obsessive. 111 in- 
vestigale and find out what all of you are telling me, | guess, although 
there still seems to be some controversy over INT 28H software call or 
hardware interrupt. 


ibm.pcipe.software #1021, from dmick 
a comment to message 1012 


But if PRINT used IRQ like you say, the communications ports (IRQ2 
and 3} would take precedence, right? What | mean is, wouldnt the 
serial interrupt interrupt the IRQ? service routine? Or does the 8237 
mask out all eight while it services one interrupt? | forget and dont 
have my hardware docs handy. 


ibm.pc/pc.software #1022, from barryn 
a comment to message 1021 


Good question. Did you have a chance yet to trace through 
PRINTCOM to see exactly what's going on? 


ibm.pc/pc.software #1024, from dmick 
a comment to message 1022 


No, but you can bel | will. | did look at my reference for the interrupi 
coritroller, though, which is (contrary to what | said before) an 8259A 
(I've been having problems with my ОМА chip, too). Anyway, if a lower- 
level interrupt comes in while a higher level is being serviced, the 
8259A passes the IRQ to the CPU, which will respond if the interrupt 
mask is enabled (STI). So, if PRINT's hypothetical ISR for IRQ? does an 
STI, the comm ISR should execute in the midst of PRINT. | should just 
shut up until | get to PRINT. 


ibm.pcipc.software #1028, from dmick 
a comment to message 1024 


ACK! <---Bill the Cat 

Gad! PRINT takes over the following vectors: 

28: Called once from within DOS. | can believe it's from the KB 
handlers. Just before an exit from the routine, whatever it is. 

2F. Documented. Unused except by the PRINT system. 

13: Disk access (I). Seems to be a sort of "isolation" call . . . dont 
print characters while disking, maybe? 

1^. Printer. Obvious reasons. 

05: Print screen. Can! start one unless no print files going. 
Reasonable. 

14: Communications (!), Pretty complex. II look a little further. | 
suspect this is to add buffering (and maybe has a bug, Barry). 

1C: Timer tick. Hl bet this is what does the actual bground/fground 
context switch to send some chars to printer. Looks that way. 


Theres a million variables/semaphores involved with this (surprisingly 
big and complex) routine. | think just for my own information about con- 
texi switching, 1 probe further . . . but not tonight. 

Who asked about this, anyway? Have we answered your question 


ibm.pcipc.sottware #1030, from barryn 
a comment to message 1028 


It's past the point of caring who asked about this. It's reached the point 
of raw, unadulterated curiosity . . . . 


Lets see. First off, | notice INT F isnt on the list There goes my 
original theory out the window. 

INT 13? PRINT.COM does print from the disk, unlike other spooler 
programs. | can see why PRINT would need to be "protectionis" about 
the disk. | wonder if it releases (restores) the previous INT 13 vector 
when it finishes? 

INT 05... I've replaced that one on occasion myself. If PRINT did 
things by the book, it wouldnt replace the interrupt vector; it would just 
set the print screen flag (at 0050:0000) to a nonzero value. This is sup- 
pased to tell the print screen routine that something is in progress and 
it had better not dump the screen at this time. 

INT 14? Maybe it has to do with being able to redirect parallel output 
to a printer connected to a serial port. It cant be for buffering pur- 
poses... tha INT 14 routines dont provide any buffering and are preity 
useless for communications purposes, except perhaps for setting baud 
rale and communications parameters. INT 14 should never be used for 
actual send/receive operations. 


ibm.pc/pc.software #1040, from dmick 
a comment to message 1030 


Yeah, INT 14 probably has to do with serial printers. But | meant it 
might be adding the buffering ta the ISR that should ve been in the 
BIOS from the beginning, since things are just that much more critical 
when you've got a PRINT process hogging CPU lime About your com- 
ments on INT Q5 (print screen) . . . seems like thal flag is defined as 
“there's a screen print" in progress or "error during screen prin which 
may or may not be generally applicable to printer activity in general. 
Do any popular applications or languages allow you to interrupt a print 
procedure with a print screen request? Hmmm . . . guess I've got 
another thing to investigate. 


ibm.pc/pc.software #1042, from barryn 
a comment to message 1040 


lf the INT 05 routine leaves a value of 255 in the print screen flag, it's 
signaling that it ran into an error. However, if the flag has a value of 1 
when the ShifUPrtSc keys are pressed, the INT 05 routine will just exit 
(no action taken). Or if INT 05 is invoked from within an application and 
the flag is already a 1, it just exits. 


ibm.pc/pc.software #1044, from dmick 
a comment to message 1042 


Yeah, right, but it's set/read by the INT 05 routine; that was my only 
point. (Actually my point was thal it was defined to be set/read by that 
guy. Whether or not hes the only one allowed, | dont know.) 


ibm.pc/pc.software #1045, from barryn 
a comment to message 1044 


Well, if | wrote a payroll application that printed checks, Id be sure to 
stick a "I" in the print screen flag while | was printing checks. Whether 
programmers actually go to ihat extent or not | dont know. | under- 
stand a great dea! of IBM's "application software" (such as the Assistant 
series) was ported from Systenv23 BASIC to the PC, and | doubt if 
much effort was put into any of the peculiarities of the PC. 


ibm.pc/pc.software #1046, from dmick 
a comment to message 1045 


| know what you mean... Id either set the flag and hope it worked in 
the пехі BIOS release or take the INT 05 vector and use my own flag. 
By the way, WordStar, Lotus 1A, and my favorite program editor all 
allow print screens while printing. 

(continued) 
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LiNKING BASIC AND C 
ibm.pc/pc.software #1141, from pel [Peter Cleary] 


Hello. ... 

Id like to know if anyone here has tried to make a patch to link C 
and BASCOM. | have an application that now has to use files to сот: 
municate data back from C. | really dont know why they decided not to 
support BASIC. Many existing BASIC programs could use some opti 
mizing. Meaning C subroutines. If any .ASM wizard has done it, could 
he/she let me know about if? Thank you. 


ibm.pc/pc.software #1142, from gperfect [George Perfect] 
a comment to message 1141 


| hooked Microsoft BASIC (compiled) into some Texas Instruments 
speech driver routines written in Lattice (1 think) some years ago. The 
ТІ code was designed as standard C libraries so the code should re- 
main sound. Basically, you need to convert arguments passed by 
ВАЅІС "CALL tunc(args)" facility into the format expected by your C 
compiler, BASIC passes ай arguments as pointers. Version 53 of the 
Microsoft compiler (and later) passes them on the stack. Where the 
called C function expects (say) an INT value, your conversion routine 
must push the value pointed at by the BASIC argument onto the slack. 

On return from C, you must remember to pass back the returned 
value, if any. | did this by passing an extra argument via BASIC's CALL 
and stored the result in that 

A couple of ground rules: 
* Never allow C to modify a BASIC string—at least not its length. 
BASIC strings are stored with two bytes (an INT) describing the length 
immediately followed by Ihe string itself. C has no length field but 
stores a NULL (zero) byte at the end of the string. 
e If you pass a BASIC string to the C routine (say, a filename) BASIC 
aciually passes a pointer to its length field. You must increment this 
pointer by two bytes before passing it on to C. 
e Some C routines use quite a lot of stack space; ensure the stack in 
your main program is adequate or switch to a separate stack (the ap- 
proach | adopted) before calling C. 
e Be wary of calling C functions that allocate memory or perform I/O 
on standard devices (stdin, stdout, etc.), as these are normally initialized 
by the C program's startup routine, which will not have been called. 
Some C functions call these routines as side effects; if in doubt, read 
your library manual. 

| hope this helps. If you need any more info, let me know. If 
necessary, П dig out the assembler | wrote to do the job and post it in 
long.messages. 


ibm.pc/pc.software #1144, from btonkin [Bruce Tonkin] 
a comment to message 1142 


BASIC strings are passed as a pointer to the string descriptor. On 8-bit 
versions of BASIC, the first byte pointed to is the string length, and the 
next two bytes are the location of the actual string. On 16-bit versions 
(compiled), the first two bytes are the lengih as a signed integer, and 
the next two are a pointer to the string in the current data segment. 
Neither the length nor the pointer may be modified except in very 
special circumstances. 

ibm.pc/pc.software #1145, from barryn 

a comment to message 1144 


What circumstances, Bruce? | thought it was absolutely forbidden to 
touch the string descriptor from within an assembler subroutine. if 
there's a way to do it, Id sure like to know. 


ibm.pc/pc.software #1146, from btonkin 
a comment to message 1145 


if the string descriptor points to a file buffer, then the length of the 
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string or the location of the string may be changed / the length can be 


entirely contained within the file buffer and / the string is still within the 
file buffer after the change. | did it routinely with the CP/M compiler 
and illl work in the MS-DOS compiler, too. But be careful! Point it to the 
buffer before you fiddle with it! Also, on the MS-DOS stuff, there's 
something called a "string back pointer" which can mess things up, 
though | dont know what it's supposed to do. 

I| you do garbage collection before you call your routines, and if you 
save all pointers before you fiddle with the string and restore them 
before you return, you can get away with fiddling, too. Have fun! 


ibm.pc/pc.software #1147, from barryn 


а comment to message 1146 
Sounds like walking into the Black Lagoon in the dead of night . . . 


ibm.pc/pc.software #1148, from dmick 
a comment to message 1146 


Um... ће back pointer points backward somehow. | figured this out 
once, but | believe it's a pointer to the string right behind (earlier de- 
fined, or higher in string memory) the one to which it belongs. | forget 
where it is, though. Seems like it's the last item in the string area (alter 
the actual string data) or before й. | thought it was added to help gar- 
bage collection . . . seems like | read this somewhere. 


ibm.pc/pc.software #1150, from gperfect 
a comment to message 1144 


Apologies, apologies, apologies! 

Bruce is quite correct in his description of BASIC string descriptors 
and | was quite wrong. You can see how long it is since | did any 
serious work in BASIC. i hope nobody spent any time trying to produce 
working code with my earlier descriptions. The remaining info is still 
valid, however. 


ibm.pc/pc.software #1152, from gperfact 
a comment to message 1144 


| just looked up the correct description for Microsoft BASIC strings in 
the V535 compiler manual. Раде 97, paragraph 8 says, "If the argu- 
тегі is a string, Ihe parameter's offset points to four bytes called the 
string descriptor. Bytes 0 and 1 of Ihe string descriptor contain the 
length ol the string (0 to 32767). Bytes 2 and 3 respectively are the 
lower and upper eight bits of the string starting address in string space. 
‘The string start address points to a two-byte flag and a two-byte 
back pointer (for efficient garbage collection), followed by the actual 
string. The compiler string space should not be tampered with, or a 
String Space Corrupt’ error may result" (their emphasis). This is maybe 
where Dan saw the reference to back pointers and garbage collection. 


MACINTOSH 


Confusion over the effects that any of the various upgrades can have 
on your system has dominated the Macintosh conference, a dominance 
that is reflected in the selections here. In the midst of the confusion, 
there is a discussion on the philosophical considerations of compiler 
design. With this brief exception, the section concerns itself with 
upgrades, giving attention to (among others) disk formats, cooling fans, 
and power supplies. 


UPGRADE OBSERVATIONS 
macintosh/mac.plus #35, from dpallen [David Allen] 


| just upgraded my 512K Mac with the addition of internal and external 


drives and new ROMs. | have not upgraded the logic board yet 
because | need the power from the unupgraded communications port 
to drive my Macvision and Peamouse- pad. (Besides which, my 
dealer doesnt have any right now.) 

| have the System Installation disk that was provided with the 
February 1986 update to "Inside Macintosh; This disk provides system 
311 and an install program that does not work. It gets the wrong dale 
from the 3.1.1 and throws up. Apparently the install program was date- 
sensitive to either the 30 or 31 version and Apple forgot to change Ihe 
date for 3.1.1. If anyone has a quick fix for that one | would appreciate 
it Meanwhile, | am using the known buggy 30 that comes with the 
disk drives because | dont want to take the time to reinstall my desk 
accessories into all my boot disks, which | would have to do if | brute- 
force-substitute 3.1.1 for the old system file. 

In olden days | could remove the Finder from the boot disk when 
necessary for disk space considerations and just specify the boot pro- 
gram to use. It appears that one must retain the Finder on any boot 
disk, even when one does not want to use it А leas! | am unable to 
get a boot irom a systems file that does not contain the Finder in the 
same window/folder. Is this true? If so, it is really a step backward. | 
wanted to reduce the size of the RAM disk folder so that everything 
would fit inside a 339K RAM disk. This | have done with the old 
system. | cant do it with this one because the Finder insists on coming 
for the ride even though | told him to stay home and mind the kids. 

15 there any way to force the system to find a file outside the current 
window? It's a pain to have things bollixed up just because the system 
cant find a file that is really there. 

Although there is same improvement in disk speed operations, | do 
not see the whiz-bang speedup that some of my friends with Pluses 
are remarking about. Is this because | dont have the new logic board 
yet? | had hoped that things would be faster than they are. 

Joe Miller of Koala tells me thal the cable/power supply cobbled up 
by the Thunderscan people will also work for Macvision. Koala plans to 
provide the self-same cable arrangement as a product in the next cou- 
ple of weeks. Also coming is a new Morevision program, since the old 
one will not work wilh the new ROMs. The older desk accessory soft- 
ware for Macvision does work OK with the new ROMs though, so | am 
not completely out of business with Macvision. Koala is going to add 
more capability to Morevision when they re-release it to fix the ROM 
compatibility problem. Look for even better performance from Macvi- 
sion with this new software. Apparently there has been some hidden 
capability in the Macvision box thal the older software has not 
addressed. 

The folks at Kurta are coming up with a new connector and internal 
circuit board so that the Penmouse+ tablet will continue to work from 
ihe communications port of the Mac Plus. They claim to be able to 
make their tablet work from the Mac Plus communications port even 
though the voltages previously available there have been removed. 
They are also going to drastically improve their Macintosh software to 
make it much more friendly. (Much needed.) Meanwhile, the Mouse- 
pad+ is definitely the Macintosh/Amiga/IBM PC mouse. It uses a cord- 
less stylus with internal battery supply and works really well. 

| see that Apple is continuing the charade that great disasters will im- 
mediately befall all who attempt to use single-sided disks initialized for 
two sides. In all the time | have used both sides of single-sided disks 
with the Apple Il (hundreds of disks) | have never had even one disk 
failure from the use of the "other" side. The only disk failures ! have 
witnessed were on the "front" side! As one manufacturer explained to 
me off the record, they dont even know which side of Ihe disk will be 
the голі“ side when the inspection takes place, so they have to be 
equally careful with both sides of the magnetic material. Apparently the 
only virtue in buying “double-sided” disks is that if you have a failure 
on the "back" side they will replace the disk under the warranty (big 
deal), while they wont with a single-sided disk “misused” as a double- 
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sided disk. It isnt that they didnt inspect it. . they just won) warranty it 
unless you pay the double-sided price. 
Any comments on these observations will be appreciated. 


macintosh/mac.plus #36, from bbayer [Barry Bayer] 
a comment to message 35 
Re: single-sided 5Y4-inch disks: 


Not only that but Apple uses the bottom of the disk, while (| have 
been told) Tandy uses the top (models 1 thru 4, at least). But most 
catalogs show the SS disk for both. 


macintosh/mac.plus #38, from lloeb [Larry Loebi 
8 comment to message 35 


As was previously stated in another section, to get the installer to work, 
open it with ResEdit, and open the INSC resource. Change the date 
string from 9A740CF6 to 9A8B6777 and it should work. See TN76.txt in 
mac.supplmnt if all else fails. 


macintosh/mac.plus #40, from megath [Gary McGath] 
a comment to message 35 


Just got my Mac upgraded today, and updated one of my Finder-less 
disks by temporarily removing an applicalion to make room (having 
copied it), running the update, removing the Finder (but using the 
Minifinder), and then copying the application back. No problem. 


macintosh/mac.plus #41, from dpallen 
a comment to message 38 


Installer script for Mac Plus update has INSC ID«0, which | opened. 
The only close strings | found were “QA740FF4” and "9874081D." | 
looked and found that | do not have tech note #76. Any further sugges- 


tons, Larry? 


macintosh/mac.plus #43, from lloeb 
a comment to message 41 


TN76.b¢ is in Listings under mac.supplmnt. Is there а INSC resource in 
the System you want to update to? If so, change to that string. 
Keep me posted. 


macintosh/mac.plus #45, from hedges [Tom Hedges] 
a comment to message 35 


Although Apples comments about single-sided disks being used on 
both sides are a little like a press release by disk manufacturers, | have 
had more than a few single-sided disks that failed disk initialization for 
double-sided and one that passed, wrote OK, and failed to read im- 
mediately thereafter (that one was the disaster just like Apple 
predicted). So watch out. 


macintosh/mac.plus #46, from dpallen 
8 comment to message 45 


1, too, have had a couple of failures in initializing disks with the new 
drives; however, they were accompanied by a peculiar mechanical 
squealing near the end of the initialization and the initialization failed. 
The disks would not initialize as single-sided after that either, even 
when | bulk-erased them. 


macintosh/mac.plus #47, from hedges 
a comment to message 46 


My failure mode was not so dramatic. H got through the format and into 
the verify pass, ihen just said it couldnt initialize. If you try again at 
double-sided, no go; try at single-sided and all will be OK. 
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macintosh/mac.plus #48, from scottmac [Scott MacGregor] 
a comment to message 47 


| памет had failures with single-sided disks yet, although | bought 
00/05 when | upgraded. Somewhere | heard a comment that if à 
single-sided disk had been used a lot, that the other (unused) side had 
the pressure pad rubbing on it, and this was the most likely reason for 
not using it as a DS disk. | quess the moral is when using a single- 
sided as a double-sided, make sure it is relatively new! 


macintosh/mac.plus #49, from lloeb 
a comment to message 48 


That rings true to me and would account for the horror stories one 
hears. If the pressure pad stuff hits the top head—bad news. 


DECEMBER 1985 UPDATE 
macintosh/tech.talk #183, from rschnapp [Russell Schnapp] 


| know, I'm probably the last оле to have bought the "December B5" 
Mac Software Supplement Additions. 

| just tried to use the Installer on the System Installation disk to up- 
date a copy of my Paradise MAC 10 boot disk. There was no trouble 
installing the "External Disk" script. The "Mac Plus” script, though, fails 
before | can click Install. It says the System file's date is incompatible 
with the one in the script. 

Do | really have to install System 31.1 the hard way (.а., via ResEdit}? 


macintosh/tech.talk #184, from lloeb 
a comment to message 183 


Yup. Change the INSC resource to 9ABB6777 from 9A740CF6. If | had 
а Plus, ЇЧ verify a script and upload it. . .but | dont 


macintosh/tech.talk #185, from rschnapp 
a comment io message 184 


First, is that INSC resource in the script? | assume that's what you 
mean. 

Second, | dont have a Plus, either Their documentation said that you 
must perform the Mac Plus update to obtain the new System, Hard 
Disk 20, etc., even on a 512K Mac. 


macintostVlech.talk #186, from lloeb 
a comment to message 185 


First, yes. There should be a resource-type INSC in the script. 

Second, do you currently have an НО20 file on your startup? Does it 
load HFS into RAM? The installer is based on purging RAM-based 
HFS. If you have to have RAM-based HFS (because you dont have the 
new ROMs) I'm not sure the newest system will be of much use to you. 
Comments? 


macintosh/tech.talk #187, from rschnapp 
a comment to message 186 


Thanks, Larry. | tweaked the INSC resource and the installation worked. 
Yes, | have the Hard Disk 20 file in my startup. | updated a copy of my 
MAC 10 boot floppy and booted with mouse button held down (declin- 
ing auto-mount of the hard disk and System). | then explicitly mounted 
the hard disk. Voila. ( all works. After some investigation, though, | 
agree that Finder 5 2/5узіет 3.1.1 doesn really gain me much. | was 
hoping for the zoom boxes in ihe Finder, but | guess that is only if you 
get the 128K ROMs. Most of the really good stuff seems to be only in 
the ROMs, like menu sorting. 

After hearing about the Red Ryder problems with RAM HFS and the 
new System, | think Il hold off until | upgrade my ROM/disk. Red 
Ryder 70 still works just fine with 2.1/5.0 RAM HFS. 
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COMPILER QUALITIES 
[Editors note: The messages leading up to #316 dwell on the reputed 
speed of a not-yet-released compiler] 


macintosh/software #316, from hedges 
a comment to message 306 


As a developer | cant understand why everyone is so concerned with 
compilation speed. Freedom from bugs, quality of code, support for 
embedded MOS-compatible assembly language in-line all seem to be 
more important to me. A toofast compiler may be nice if your 
marketing strategy is to lure away BASIC hackers to a compiled lan- 
guage (i.&, Turbo Pascal), but a developer on the Mac has to be far 
beyond that stage. If saving development time is the real objective, then 
everyone would be demanding a high-quality source-level debugger, 
because one certainly spends more time debugging than waiting for a 
slow compiler. 


macintosh/software #317, from paul.hoffman [Раш Hoffman] 
a comment to message 316 


| agree, hedges. More good compilers wili get us more good software 
from lowerlevel people, | never saw the ‘greater good" of Turbo Pascal 
on the ІВМ PC until | talked to two people who had bought it for nerdy 
fun and ended up releasing very good utilities into the public domain. 
It will probably happen here, too. 


macintosh/software #318, from dwiner [Dave Winer, Living VidecText] 
a comment to message 316 


Hey—l want a good debugging environment, too! But fast compile 
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speed is important because it makes it easier to make small tune-ups 
io your program and test them individually, instead of lumping a lol 
together. It makes it easier to trap bugs also—because if you changed 
your otherwise-debugged program in only one place, you should have 
а pretty good idea where to look for the problem! 

Ideally, you should have your source code in one window and the 
running program in another—and such a fast compile time that you 
can tune up a program the same way a painter tunes up a painting) 


macintosh/software #319, from bwebster [Bruce Webster, Consulting 
Editor, BYTE] 
a comment to message 316 


ET = certainly spends more time debugging than waiting for a slow 
compiler” 

It's exactly the time spent compiling—adding code, increment by 
increment—that makes fast compilers appealing. You know the old 
'tode-and-go" approach of BASIC hackers? And, of course, | design 
stuff right the first time, so | spend more time compiling than debug- 
ging (. . -trying to keep a straight face. . .). 


macintosh/software #321, from jbaker [John Baker] 
a comment io message 316 


| agree; a fast compiler is nice, but given the choice between a fast 
compiler that generated mediocre code vs. a slow optimizing compiler 
that generated superior, high-performance objects, | would take ihe op- 
limizer any day. The comment about a source-level debugger is also 
right on. The recently released native code Modula-2 compiler 
(continued) 
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MacMETH has such a debugger, the best tool in the package, and | 
can assure you that a good debugger is far more useful than a fast 
compiler with a poor or {п the case of many Mac systems) nonexistent 
source-level debugger. 


MACINTOSH PLUS POWER SUPPLIES 
macintosh/soapbox #575, from hansen [Allan Hansen] 


Since | had my 512K Mac upgraded to a Plus, | have had the power 
supply changed 3 (three!) times. Is that common (is the power supply 
not able to handle the new drive?) or was just unlucky? | also had to 
have the focus redone after the last change. | thought my eyes were 
going bad. 


macintoshisoapbox #576, from bwebster 
a comment to message 575 


Ouch. And my condolences. 


macintosh/soapbox #578, from lloeb 
a comment to message 575 


I've had mine replaced because of voltage гедиіаїогћураск transformer 
problems in the sweep circuit. Now | have an inexpensive Radio Shack 
3-inch fan sitting in the central depression of the case. No heat prob- 
lems now! Unless you have AppleCare, may | recommend same? 


macintosh/soapbox 8581, from hedges 
a comment to message 575 


I've had one Mac for almast two years and another for 15 months. 
Neither has ever failed (knock on wood) except a 64K memory chip 
died (of fight, | think) the night before | got up the nerve to put a Dr 
Dobbs-style 512K memory upgrade into it myself. That upgraded 128K 
machine has since been upgraded with 1MB of memory, an SCS! 
adapter, and a homebrew 12-bit audio DAC, all of which use lots of 
power (and it will still drive a MacNifty Audio Digitizer that sucks more 
juice from the serial port). | guess I've got a good power supply board. 


macintosh/soapbox #587, from mdelugg [Michael Delugg] 
a comment to message 578 


Larry, 
Hate sounding really dumb, but is the fan set up to pull hot air up and 
out?? (| would assume, but have learned not fo.) 


macintosh/soapbox #588, from lloeb 
a comment to message 587 


The fan | have (3-inch RS #273-242) sucks air through the Mac and 
pushes it out That is, the exhaust is away from the Mac. Silting in the 
handle, it pulis air through the vent that is sometimes blocked by peo- 
ple putting their keyboard "into" the main body of the Mac. (Go look 
under the lip on the front. See that vent there?) | prop the whole thing 
Up so one edge of the fan is resting on the top of the Mac and the 
aiher on the base of the indentation. It rests on а taped-down tongue 
depressor (hey, use the materials at hand, right?) so that the vibration 
isnt transmitted to the case. What | should do is make up some 
triangular rests for a fan and sell them through the back pages of 
BYTE for a 400096 profit. . .oh well, another business opportunity lost 

My message wasnt at all clear on the how of the fan, so | dont think 
it was a dumb question al ай. 


MACINTOSH PLUS QUESTIONS 
macintosh/mac.plus #108, from jamurphy [Joe Murphy} 


| just heard that my Mac Pius upgrade came in (| ordered it through 
my university consortium about 7 weeks ago) and in a couple days | 
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am having my Mac upgraded. For those of you who have a Mac Plus 
or have had their Mac upgraded, | have a few questions: 

1) | am using a Hayes Smartmodem. Will that adapter cable work as 
it should and make my modem usable? 

2) 15 there a cable available from Apple for use with the Mac Plus 
and the Imagewriter I? 

3) Can | reinitialize my single-sided disks as double-sided? 

4) | have heard that many people who have upgraded have quickly 
had their power supplies fail; anyone have this happeri? And if so, did 
you have one of the original Macs with the bad power supply? 

Thanks in advance. 


macintosh/mac.plus #109, from loeb 
а comment to message 108 

1) Probably. 

3) Only if they are relatively new and the stuff from the pressure 
pad that wipes off on one side of the disk wont foul up the second 
head. Single-siders have this pressure pad where the new head wants 
to be. 

4) My original 100-day analog board failed because the fiyback 
transformer went, not because of the power supply part. (Mine had 
dark paper on the side thal goes next 1o the case; the newer ones are 
white.) 


macintosh/mac.plus #110, from jruley [John Ruley] 
a comment to message 109 


And make sure that you get the latest revision of the software tools 
(v. 30 | think) or you may have some very strange problems! 


macintosh/mac.plus #111, from lloeb 
a comment to message 110 


Ummm. . .do you mean System/Finder? 3.1.1/5.2 is latest semi-stable. 


macintoshimac.plus #112, (тот jruley 
a comment to message 111 


Oh, sorry. Yes, the Finder. And | should have said v. 3.2—which we just 
got 31 has problems with Multiplan (out of memory 7). 


macintoshimac.plus #113, from loeb 
a comment to message 112 


3.2/5.3 is frozen and out; you're right 


macintosh/mac.pius #114, from jamurphy 
a comment to message 113 


Yeah, really? When do you think the masses might get their paws on it? 
Is this version three-quarters done as opposed to 3.1.1, which seemed 
іо be about half done? 


macintosh/mac.plus #115, from jrulay 
a comment to message 114 


| checked—version 3.2 is what I've got h clears up the memory errors 
in Multiplan nicely—definitely better than 3.1.1 Try your dealer—ours 
had it but did not burst the packaging and put it in, so we got 31.1 in 
the box. 

Which is a long-winded way of saying you have to ask for it! 


macintosh/mac.plus #116, from erosenbaum [Ed Rosenbaum] 


This is a weird comment about startup screens. First, you convert the 
straight MacPaint pics with something like "ScreenMaker" by Bill. Then, 
you stick the screen into the System Folder. Should work fine! 


macintosh/mac.plus #117, from lloeb 
a comment to message 114 


ifs going to be disiributed to all registered developers by Apple. 


macintosh/mac.plus #119, from paul.hoffman 
a comment to message 117 


Any idea when it will be sent out? And why only to registered 
developers? Certified developers need it just as much. 


macintosh/mac.plus #122, from jruley 
a comment to message 119 


As do us mere users. ... 


macintosh/mac.plus #123, from Iloeb 
a comment to message 119 


Registered developers pay $800. They gotta get something. 


The Pascal conference (one of several language-specific conferences 
on BIX) provides a forum for the exchange of informalion and opinions 
about programming. In the messages below, Dave Winer, president of 
Living Videotext, shares some of what һе and other programmers have 
learned about trying to write “well-behaved” Terminate and Stay Resi- 
dent ("pop-up") programs. Then there is a short discussion of checking 
for printer aclivity from a printer spooler. 


RuLES FoR TSR (TERMINATE AND STAY RESIDENT) 
pascal/source #25, from dwiner [Dave Winer, Living Videotext] 


Part one 

There is а very active group of programmers working on Borlands 
SIG on CompuServe, studying the technology of resident software. 
They're also working on a generic "shell" for residency—they include 
Bela Lubkin, Neil Rubenking, and Kim Kokkonen. 

Bob Bierman, an LVT staffer, gave a presentation at the Software En- 
trepreneur's Forum, discussing the resident technology in Ready!. Mr. 
Kokkonen attended the meeting and took detailed notes on the presen- 
lation. With our permission, those notes were posted on the Borland 
SIG on CompuServe. 

| thought this document would be of interest, so | am forwarding it, 
with Mr. Kokkonen's permission. 


Part two 

The following is a summary of a talk given by Bob Bierman of Living 
Videotext. Bob is the chief programmer for Ready!, the memory- 
resident outline processor. The talk was given on February 11, 1986, at 
the IBM Special Interest Group of the Software Entrepreneur's Forum in 
the San Francisco Bay Area. Bob described many of the techniques 
used lo develop a "machine-friendly" memory-resident program. Any 
confusion in the following is due to the summarizer and not based on 
any problem of Bobs. 

Ready! takes several steps beyond those of earlier memory-resident 
programs (TSRs). Perhaps most importantly, it allows the bulk of the 
TSR to reside in expanded memory (LIM EMS). A single version of 
Ready! self-configures to use EMS or not, depending on its presence in 
the sysiem. When EMS is used, the kernel of the TSR in normal mem- 
ory uses only 4K bytes. The rest of the code and data in expanded 
memory use about 175K bytes. 

When the Ready! hot key is pressed, the first step is to determine 
whether it is safe to interrupt DOS or the application at that time We 
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will return to this important issue below. Assuming it is safe, Ready! 
remaps the EMS page window to access one section of the EMS code. 
Control is transferred to the EMS page window. Then a 16K page win- 
dow is used to swap whatever is in the top 160K bytes of normal mem- 
огу into EMS, while pulling the rest of Ready!s code and dala into the 
normal memory formally owned by the swapped area. Control is then 
transferred into normal memory and Ready! execules from there. 

The swapping process takes about 1 second on a PC and negligible 
time on an AT. This swap lime is apparently not bothersome to the 
users of Ready!, who are most happy to get their normal memory 
back. 

The swap of Readyl’s code is made into high memory of the PC to 
hopefully avoid overwriting other memory-resident programs at the 
lower end of memory. This would be disastrous since a programmed 
keyboard interrupt ("hot key") for those other programs would jump into 
Ready!s code at some undetermined point. Ready! checks other inter- 
rupis al invocation to help avoid this possibility. 

The choice of the full swap from EMS to normal memory was nat 
made lightly, according to Bob. The full swap was the weakest of 
several possibilities considered, but it had the advantage of working on 
schedule. The swap approach is also the least likely to cause problems 
when other TSRs lake advantage of EMS. Bob pointed out three addi- 
tional difficulties with executing directly from expanded memory—if the 
code and data are larger than the 64K window of EMS, the program 
needs to have a well-defined overlay structure allowing 16K chunks to 
be pulled in and out of the EMS page window; the disk transfer area 
(DTA) used by the TSR cannot reside in the EMS page window when 
an EMS RAM disk is in use; the stack of the TSR should not reside in 
EMS due 10 some stack-swapping problems when EMS functions are 
called. 

Ready! also breaks new ground in the way il de-installs itself. Many 
TSRs will de-install whenever the user asks for it. This may leave holes 
in 0055 memory allocation structure, leading to problems. Ready! will 
not de-install itsel until it senses that all memory above itself is free. 
When the user requests de-installation, Ready! sets a flag and then 
awaits the appropriate time for de-installation. EMS memory is freed up 
immediately after the request is made. 

The trickiest portion of writing the TSR is determining when DOS or 
the application is interruptible DOS provides no clean services to make 
this determination. Bob recommends checking several different 
monitors before allowing the "pop-up" to occur. 

The first step in popping up is detecting the application's hot key. In 
Ready!, INT 9 is used because they also want to detect some of the 
keystrokes (like Cirl-UpArrow} that the BIOS doesnt report. When the 
hot key is detected by INT 9, a flag inside Ready! is set, but Ready! is 
not activated. 

DOS provides two hooks that should normally allow safe pop-ups. 
INT 21 function 34 returns a pointer to the InDOS flag in ES:BX. If the 
byte pointed to is 0, DOS is not active and therefore any DOS call can 
be made safely. However, function 34 itself cannot be called at any 
time. This function does a stack switch before returning its result and, 
apparently due to an oversight of its programmer, it does the stack 
Swilch with interrupts enabled. This opens the possibility for function 34 
to mess itself up if it is called at the wrong time. 

Bob also noted that the InDOS flag is not simply a binary value. It 
represents a count ol "recursions" into DOS. 

DOS can also be interrupted at certain times even when the InDOS 
flag is not 0. While DOS is waiting for keyboard input, the InDOS flag is 
sel to (usually) 1, but at the same time, DOS also continually calls INT 
28. Apparently, INT 28 was created specilically to allow the DOS PRINT 
command to run in the background. In any case, if the TSR watches 
for INT 28 calls, it is safe to use any DOS function above 9 during the 
INT 28. 

Other monitors must also be checked before invocation. Because 

(continued) 
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many programs use the BIOS calls without going through DOS, it is 
necessary to check whether the BIOS disk calls (at least) are active. 
This is done simply by taking over the disk interrupt (INT 13) and set- 
ting a flag (within Ready!'s data area) upon entry to the interrupt, and 
resetting it upon exit from the interrupt. Before popping up based on 
some other interrupt, Ready! checks its own "InINTI3" flag to make 
sure that no disk access is in progress. Ready! follows the same 
scheme for several other interrupts. 

Looking at ihe DOS memory map alter installing Ready, it becomes 
apparent that all of the following vectors are taken over by the program: 


8 Timer 

9 Hardware Keyboard 
10 Video 

13 Disk 

16 BIOS Keyboard 
20 Program Terminate 
21 DOS 

25 Absolute Disk Read 
26 Absolute Disk Write 
27 TSR 

28 Background Process 


In all likelihood, 8, 13, 21, 25, 26, and 28 are taken over specifically 
to allow safe pop-ups without disturbing the system. INT 16 is used by 
Readyl's "key transfer” scheme to pass keystrokes into DOS or an ap- 
plication (like the cut and paste of SuperKey and SideKick). INT 9 is 
used to supply special keystrokes and to aid in the pop-up process. 
INT 10 is used to keep track of the video mode of the system (Ready! 
turns off the hardware cursor and maintains its own flashing reverse- 
video block). INT 20 and INT 27 are most likely used to aid in the de- 
installation process. 

This author's guess of the overall pop-up scheme is as follows: 


INT Э is used to set a flag that the hot key (Ctr-Keypad5) has been 
pressed or released. On each timer tick, the hot-key flag is checked. If 
set, the Readyl-maintained inINT«x flags are checked for safeness. 

If the INT 21 flag is set or if another ‘dangerous” BIOS or DOS iner- 
rupt is active, activation does not occur al the timer tick. 

On each INT 28 call, the hot-key flag is checked. If set, DOS func 
lion 34 is also checked to be not greater than 1. 

Without actually implementing this, it is a bit hazy but hopefully gets 
the idea across. 

Bob emphasized that while ‘de-invoking” the pop-up it is just as 
critical that the safeness flags be monitored as while invoking it. 

Ready! keeps no files opened between invocations. Files are opened 
only when an outline is read or written from memory, and then im- 
mediately closed. If all DOS handles are in use, Ready! will not be able 
lo access the disk. 

Ready! fully chains all interrupts that it takes over. This means that all 
interrupt handlers installed before and after it get their chance at the in- 
terrupt. Bob recommended that for chaining INT 16, the chaining pro- 
cess use the INT instruction rather than a CALL FAR instruction. By 
using INT rather than CALL FAR, handlers installed after Ready! get 
another chance at the interrupt. This obviously requires thal soma flags 
be set inside Ready! to avoid an infinite recursion, and it is nol neces- 
sary for most of the interrupts. It is particularly important, however, for 
INT 16 (keyboard), where macro processors may need to be invoked. II 
also plays a role in the delaying mechanisms used when passing key- 
strokes into other applications. 

Ready! does not take any special pains to work with programs (such 
as XyWrite) that take over the keyboard without chaining. Bob believes 
that any tricks to make these work will cause more problems than they 
solve. In particular, the SideKick trick of "stealing back" the hardware 
keyboard interrupt on each timer tick would be a disaster if other pro- 
grams attempted to do the same thing. Living Videotext is working with 
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other publishers to get their programs cleaned up and compatible in 
this sense. They are also trying to set a standard for the scan codes 
returned for keystrokes nol supported by the BIOS. 

A few general pointers: According to Bob, the "memory-resident inter- 
face code" of Ready! amounts to 12,000 lines of assembly language. 
Writing a bulletproof and machine-friendly TSR is obviously no job for 
the weekend hacker! The rest of Ready! is written in Pascal (probably 
Microsoft, but definitely a linked version of Pascal). 

Ready! includes its own "relocator” which fixes up the EXE image of 
lhe program when it is relocated from EMS to normal memory. 

The resident portion of Ready! could not have been developed on 
schedule without the ATRON hardware debugger, said Bob. This $1500 
piece of hardware allows you to continue from hard crashes and to in- 
vestigate the state of the machine to determine what happened. If you 
cant afford this, at least get an NMI reset card. The “AT Technical Ret 
erence—Options and Adapters” is an invaluable guide that many 
developers do not have. 

The PC Network is a disaster for memory-resident programs. It takes 
over interrupts in a very unfriendly way, and Ready! will not work with 
il 

A number of the major vendors of TSRs are currently meeting infor- 
mally lo reach some agreement on behavioral standards for TSRs. 
Watch for some announcements this year. Microsoft is decidedly 
against TSRs, and as versions of DOS roll by, support for TSAs (such 
as it is) will wane, while support for true multitasking will improve. 


SUMMARIZED BY KIM KOKKONEN 
pascal/source #26, from dwiner 
a comment to message 25 


A list of TSR problem areas {to BIX/Pascal/Source) 


Compiled by Living Videotext Inc. 
2432 Charlaston Road, Mountain View, CA 94043 
(415) 964-6300 


Background 

This list of problem areas in both resident and nonresident software 
was compiled during the development of Ready! and describes a 
policy for writing resident and nonresident software that would eliminate 
a lot of the problems that users have in running resident software 
reliably. 

In each case, we describe a problem, suggest a solution, and pro- 
vide an example of program(s) that illustrate the problem area. 


* Use of INT 16H (get a keystroke). When an application is running, it 
should issue an INT 16H io get a keystroke and should not just call the 
vector installed before the application. This allows every program in the 
chain to see the key request and to take any and all actions that are 
required fe.g., Word Finder]. 

® Using a stack in an interrupt routine. Dont set up your own stack in 
an interrupt routine. This prevents it from being re-entrant and will pre- 
vent any routine from invoking al the point your stack is active. 

Instead, set your stack only when you need it and when interrupts 
are ой, or in an area that is "protected" from re-entrancy feg., 
Keyworks]. 

* Dont take control of INT 9 (the hardware keyboard interrupt). There is 
no reason to, and no program should ever take complete control over 
the keyboard. If your program wants to use keystrokes that the BIOS 
does not generate, such as Ctri-UpArrow, the program should install a 
routine that chains into the interrupt and generates a new scan code 
for that keystroke, placing it into the system keyboard buffer just as the 
BIOS does. If there is just a single keystroke you are looking for to do 
an invocation (such as a resident program, being activated by a hot 
key), you should just chain to the interrupt, looking for the keystroke, 
and when found, it should only set a flag and continue through the in- 
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| . COMMUNICATIONS EMULATORS | 


SERIAL COM PROBLEMS? 
PCDA — Use your IBM PC or compalible to find | 
com problems belween serially linked devices. 
Showa data xmissions, hardware & protocol arrors. 
$150. COM WATCHER — Memory residant utili- 


ly monitors com between your IBM PC and 
madem/plotter/etc. $49.00 
TRIPLE C SOFTWARE 
2897 S.W. 13th St, Ft. Lauderdale, FL 33312 
1-305-583-0687 


Inquiry 765. 


| DATA/DISK CONVERSION 


CONVERT 


| CP/M <—> MS-DOS 
Fused, amie and оттын СРРЫ disiogties on sn IBM РС or com- 
рабою Over 115 CP/M formada on uve таги and you can 
edd your own. Use Convert to copy Wert snd data Mise (such 
as WordStar and Dbaae lh between CP/M and MS-DOS. Or 
uses Кю manulactuce CPA diskette, 
Only $89 from Selfware, inc. 
3545 Chain Bndge Rd., Suite 3 
Faitax, УА 22030 
703-352-2977 


CONVERSION SERVICES 
Convert any 9 track magnebc (аре to or from over 
600 omats including 342° 5¥, 87 disk formats & 
word processors. Disk to disk conversions also 
available, Сай for more mio. (312) 459-6010 
Pivar Computing Services, Inc. 
165 Arlington Hots. Rd., Dept. #8 
ж ж Buffalo Grove, IL 6008 


Inquiry М1. 


INCOMPATIBLE WORD PROCESSORS? | 


We convert to and from: XEROX, DEC, IBM, 
LANIER, WANG, CPT, NBI, MICOM, CT, 
CP/M'S, MULTIMATE, WORDSTAR, 


Available 
| OATA CONVERSION INC. 
| 6210 Caballero Blvd. + Buena Park, CA 90620 
(714) 522-7762 (800) 824-4851 In CA. 


Inquiry 854. 


DISK AND TAPE CONVERSIONS 

High quality conversion services lor Dedicated Wor 

Processors, Mini and Microcomputers. Over 600 чні 
Sia", and B^ formats. Also 800-16008РІ tape. Includ- 
ed: Wang, NBI, СРТ, DEC, m Lanier, OS/6, Karol, 
IBM бүз/34/38/38/5520, Mac, Vict, TAS, Apple, 
NSTAA, IBM РСИТ, НР and most of Ihe other microcom- 
puters. Ys can convert directly into word processing 
softwere such as; OWS, WP. MSAVAD, WS, Semng, MM, 
PFS, and many athans. 


DATA FORMATS, INC. (408) 872-1830 


Disk/Disk * Tape/Disk 
Over 800 formata! 344, 5%, or B inch disks; 9 
track mag tape; 10 MB Bernoulli cartridge Оаа 
base and word processor transialion specialists. 


Computer Conversions, Inc. 
9580 Black Mountain Rd., Ste J 
San Diego, CA 92126 


(619) 693-1697 


CONVERT TAPE TO DISK 


We will transie data from any 15“ Strack tape 
recorded a 1800 or 3200 bp to 5%" IBM PC floopies. 
Dieketies included. Quaniify and repeat customer dis- 
courts. Fast turnaround. Disk to tapa transters also 
available. 


Competitive Rates! 


Micro Data Services 
5 Town end Country Vilage, Suite 774 • San Jose, CA 05128 


(408) 960-7203 


DUPLICATING SERVICES 


DISKETTE COPYING: 


3 day turn around, security, 
quality, most popular formats. 


MAG RABBIT/MICHIGAN 
616-685-6186 


inquiry 738. 


WESTERN TRANSDATA, INC. 


Why nak duplicabng your important programs on your com- 
n O te 


WESTERN TRANSDATA, INC. 
1701 E. Edinger Ave. A-4 
Santa Ana, CA 82705 
714/547-3383 (collect) 


inquiry 773. 


BLANKET SERVICES 
Diskette duplication * Packaging + Stocking/Drop 
ing * 48 hour delivery • SUPERLoK copy pro- 
tection * No masiering fee « No charge for stan- 
dard jabels • Place а blanket order with releases 
as you need them for any quantity al a fixed price. 


Star-Byte, Inc. 
2564 Industry Lane, Norristown, PA 19403 
215-539-4300 800-243-1515 


Mwuiry 782. 


"DUPLICATION SOLUTIONS" 
MEGASOFT specializes in all of your 
bon needs Qur "STATE OF THE ART" equipment pro 
duces Q defects of the end product We aso provide 
* AUTOLOADERS ° BULK DISKS * SERIALIZATION 
* TECHNICAL SUPPORT * COPY PROTECTION ° 
PACKAGE ASSEMBLY and DISTRIBUTIVE SHIPPING 


MegaSoft 
PO. Вох 710. Freehold, NJ 07728 
1-800-222-0490 201-462-7628 (in NJ) 


| EDUCATION | 


Telespondence Course In 'C' 
My successiu classroom lectures are now on UNIX, 
Study when and where you wam by modem. A pro- 
iasmonal programmer and teacher will answer your 
questions. This i5 the вдома and fasiest wey ю laum 
C Limied ciass size; call soon 


The McNamara Lectures 
292 Sh Ave., San Francisco, CA 94118 
(415) 751-2936 BBS 300/1200 


ANSIGRAF 
One program emulales both Текігогих" 4014 and 
DEC" vTIO2. Separale virtual screens for mds and 
graphics. Xmodem Ks transier protocol and fuil 
kayboard macros. 
Only $79.95 
For more information writa or call: 


| Grafikon Ltd. 301-937-3394 


РО Вох 446 College Park, MD 20740 


65C02 EMULATOR FOR MACINTOSH 
MAC «il emulates an Apple (1 with 128K of RAM 512K 
RAMDISK, 2 Suparserial Printer and Modem Cards, 80 
Column-card, Unidisk Drive Controller, 68000 Extension 
Card. True emulation, utilizes tha ROMS directly from 
your Apple II («,E,EE). Runs Apple Ii 35 diskettes on 
BOOK Mac drives. Comas with Unides Transfer pro- 
grams included. List Price. Dirs. $149.95. 


MEACOM 
PO. Box 272591, Houston, TX 77277 
713-526-5706 


Inquiry 72% 


GRAPHICS HARDWARE 


HOUSTON IHETRUMENTS PLOTTERS 
DMP 40941442 (1 Реп ABC-a) 
DMP-51/52/MP С. D.saa 114-Рвл} 
FE 


шт 
Summagraprics ММТ compans 
GTCO М07:1212 complies 

Haach HOG-1118. Tiger I waytus 
Houston TG-1011 ёр А Stylus 
Сеид TtboEGA & NEC Mutsync 
А 1 5 Ма 17° Tontor 
Large corp û esitubonal РОБ 


accepted OA 
ARDEN SYSTEMS, nm Nodes: «79-6707 Z2 29 
2335 Santa Morsca Bi. #240 Los Angeles, CA 


| HARDWARE 


$79 MONO/GRAPHIC/PRINTER BOARD 
* Hercules compatibie ° 720 x 348 piel 
* Lotus 1-2-3 compatible ' 80 x 25 Imt 
* Printer, Monitor port "1 year warranty 
* Light pen port * |n stock delivery 
1- $99 2-9 $83 10 - $79 
SUGAR INTERNATIONAL 
12015 NE 8th Sw. 3, Bellevue, WA 98005 


(206) 462-9283, Mo-Sa, 9-6 


Inquiry 753 


EPROM/EEPROM PROG. $250 
Programs 2716-27512, 25xx and 68764/66 eproms 
ма RS-232. Also 874x micros and 28ххА & 52Bxx 
EEPROMs Aulpmabc baud rale select, built in help 
manus, no personality modules! 
16 ВІТ ЏО MODULE $75 
Low cost control ма RS-232 Expands to 512! 


INTELLITRONICS 
PO. Box 3263, Tustin, CA 92680 
(714) 669-0614 


Wquiry 712. 


8051, 8096, 68HC11, 68008 
SINGLE BOARD COMPUTERS 
We feature a series of single board computers lor 
process contro! проп  Ayalabla es bare 
boards or assembled and tesied Optional EPROM 


гезеті System Monitors and BASIC interpreters are 
also available. 


ALLEN SYSTEMS 


2151 Fairfax Road. Columbus, OH 43221 
614-488-7122 


inquiry 655 
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POWERLINE GREMLINS?? 


POWER FAILURES?? 
The MEIRICK STANDBY POWER SYSTEM 
ia the TOTAL SOLUTION to your 

nine problems. 


240 wall system - ry Pe e یی‎ $495, 
500 wall system ~ $795 


MEIRICK Inc., POWER SYSTEMS DIV. 
Box 298, Frisco, CO 80443 303-668-3251 


MEGABYTES OF MEMORY 

Lowest Prices Guaranieed in US. Dealer ing. Invited 

Fulty Populated 2MB Memory Boards 

TALLTREE SYSTEMS — JRAM BOARDS 
5259 


300 
УНАМ AT Abovaboard 419 5-5 06 
TERN kh VISA, MC, AE, CHOICE 
SHE Ж 
information and Technology Services, Inc. 


inquiry 700. 


LOAD CELL INTERFACE 


Connecis weigh scales to any computer vig serial 
RS232, 423 or 422, several units mdiidualy ad- 
dreasable from single computer port. Directly program- 
mabe in Basic - Damo program included. High ac- 
curacy 40,000 count. Options include NEMA-4, shunt 
cal, 4 load cell summing. Price $599. 


SCALE-TRON INC. 
Р.О. Box 424, Lachine, Quebec, HES 4C2 


($14) 634-7032 


EPSON ОХ-16 — A complete computer system 
512K - 2 Сите - Mondor - Keyboard - PP - SP 1500 of 
FREE software - Vadocs? - CPM - MS - DOS 

Lit $2700 Your Cot — $895 


OKIDAT A-93 
160 cps - Wide Camage wih NLO 
List 9900 Yos Соп 83979 


Electrified Discountera (203) 937-0106 
996 Orange Ave., P.O. Bax 151, Weel Haven, CT 06518 


SANYO 550/555 USERS 
TURBO BOARO-7 2 MHZ ......... ewes: 
20 MEG EXTERNAL HARD OK SYSTEM . 


IBM BOARD ADAPTOR ......... 
768 MEM, CLK, & EXPANSION BD. 
(FREE RAMDISK, SPOOLER, & лу 
ЮМ PROGRAMS) „~ 5199.95 
TAMPA BAY DIGITAL | 
1807 Guit-to-Bay Bivd., Clearwater, FL 33575 
813-443-7049 


XT/AT COMPATIBLE HARDWARE 
ATI-1000 AT 8MHz МВ w/840KB* 
ATI-1000-10 AT 10MHz MIB w 1MB" 


MAXI SWITCH XT/AT Keyboard 
TEAC 360K y Orive 
ZUCKER Mo Penis Card 
Realty Ad., Suna 200, Dallas, TX 75244 (214) 241-5814 


inquiry 652. 
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IBM — TOSHIBA PRINTER INTERFACE 
а ai extended capatkides o! the TOSHIBAS avadable 

a bt mapped graphics supported 

a Prints all extended ASCII characters 

a screen dumpe m text and graphics 


Integrated Data Technolo es, Inc. 
4775 Bunchberry Lena, Colorado Springs, CO 80917 
303-597-5547 MC/VISA 


inquiry 780. 


USED APPLES & IBM's 
Commodore C-128 — $225.00 
Laser 128 (new), Apple ll + and lla — call 
PC-XT Clone — $475.00 
Motherboards & accessories — call 
We buy, sell, & horssirade — Appia, IAM, & CBM. 
SHREVE SYSTEMS 
B45 Lark Ave., Shrevepon, LA 71105 

318-865-6743 4-9 p. 


Inquiry 756. 


TANDY-EPSON 
Qur 10th year of DISCOUNTS 
COMPUTERS & CELLULAR PHONES 
Freighi Prepaid. Save Tax 
Toll Free 600-231-3680 


MARYMAC INDUSTRIES, INC. 
22511 Katy Fwy., Katy (Houston), TX 77450 
1-713-392-0747 Telex: 774132 


88020 COMPUTERS 
Up ta 14 5 Mbyte RAM, 258K ROM. 30 users, OMA fop- 
py and SAYI (SCSI. calenda//Ciock мета backup, má 
rag hme mul-iasiong. muluser op. sys. 
assembler, screen edfors, spreadsheet. Fits PC bp type 
cabinet Mem Prol option. more 
From $2105.00, 
Othar GBXXX computer systems kom $995.00. 


AAA Chicago Computer Center 
120 Chestnut Lene - Whealing, iL 60090 
(312) 459-0450 


inquiry 650. 


PC WHOLESALE CENTER 
ECC. APPROVED BASIC KIT 


* 150W Fower Supply 
* Case 


ALL FOR $230.00, CALL FOR OTHER ADD-ON CARD. 
SANFORD INC. 
10413 Аоскіеу Rd., Houston, TX 77099 
(713) 879-0068 


inquiry 752. 


HARDWARE ADD-ONS _ 


APPLE COMPATIBLE PRODUCTS 


Пе RAMIBO Column Boards, 64K $39. 256K $109. 
512K $139. 1OMEG $238. 256-1 OMEG includes 
XMe PLUSWORKS Siwr. 11+ 80 Col Bd 849. Ile 
Keypad wG Keys $39. Il /e Cooling Fan waurge 


protect $28.95. Add $3 Shipping. Write lor com- 
plete list. 


NEXO DISTRIBUTION 
914 East Bth Si.. Ste. 109, National City, CA 82050 


(618) 474-3328 


inquiry 733 


HARDWARE ADD-ONS 


RS-232 — 


s RS-422/485 Serial 
e RS-232/422 with 24 Paala VO ..... 
| * 95-422 Synchronous 
Call About Custom Designed Boards 


Sealevel aestas inc. 
Box 1 


PO. 
Eastay, South Carolina 29841 
(803) 855-1581 


inquiry 754. 


FAST GRAPHICS COPROCESSOR 
50000 veciorsecond card for PC, XT or AT with 
CGA. Draws in hardware: zoom, pan, area fill, 
dithering, arcs etc. Turbo Pascal & MS-Fortran 
libraries. 14 day trial, 90 day warranty. 540x400 18 
color. $582. 640x200: 6378. Manual only: 610, 

| aiundabie. 
E-Heart Engineering 

18103 Sky Park South #D, Irvinea, CA 82714 

4) 261-1725 


640K MotherBoard UPGRADE 
| 640K memory withoul using an expansion аю! 

Allows assy insertion of 256k chips on Ihe system 

hoard. 100% compatible, 30 day 55 back guarantee 

Compaq -p & plus: mere ا‎ with 

IBM-XT, 3270 & Portable: 09. IBM-PC: 

Setia. MM un e бал Das Жаа e 


ARISTO 
16871 El Camino #213-0, Houston, TX 77058 
713/480-6288 BOQ/3ARISTO 


HARDWARE/BLDG. CONTROL 


POWERLINE MODEM 
CASH NN ELECTRONIC SIGNS, PC'S 
municate over POWERLINE 
RS232C. ӨЕ GE/EIA Consumer Electronic Bus Protocol, 
Hayes Compatible, 64,000 units on natwork, Data Com- 
peassion, 1000 baud (HOMENET spec), 40 HOMENET 
commands, User Programmable Client Layer $385. 


AISI RESEARCH CORPORATION 
Discovery Park, Un ol Victoria 37714 Haro Rd. 
Victoria BC АПА VEW 2Y2 

(604) 477-1415 


Inquiry B54 


INFORMATION SERVICES 


TURBO S.1.X. 
The Turbo Pascal Software Information eXchange 
offers its members megabytes of Turbo Pascal 
code for only $8 per diskstte. Also a monthly 
newsletter. Send $125 for the TURBO S.K. 


catalog. Deductible from tha $19.95 membership 
lee whan you jain. MC/VIsa. 


TURBO S.I.X. 
PO. Вох 8373 Dept 82, Waco, Texas 76710 


3101 Mitchell, Waco, TX (817) 753-2182 


Inquiry 770. 


MULTIUSERS 


COMPLETE BUSINESS SYSTEMS 
UP TO 50%... OFF 
WE OFFER MORE THAN BOXES 
Specializing in ATST Single & Multiuser Systems 
ATAT CONPAO E 
PAINTERS MONITORS SOFTWARE 
PRICE AND AMILABILITY SUBJECT TO CHANGE 


FCG information Systems Ine. 
IW Е. ROSECRANS. UNIT E, К, CA 90850 
213-029-8891 
Inquiry 690. 


800-523-1789 


THE BUYER’S MART 


SOFTWARE/BUSINESS 


DO YOU NEED QUALITY 


COMMERCIAL PRINTING? 
Call Eli's. Helping people since 1948. 
Ask for Rick or Chuck 


SOFTWARE/ACCOUNTING 


FINANCE MANAGER Н - General L 

А small bubinass/personal nance package for IBM PC 
Menu driven, ваѕу setup, Complela reports, budget. 
graphs, double eniry, simple зра, demo Мав Tracks 
INCOMe, expenses, assets, wbdties, net worth. Evalua- 
bon copy with manual on dask (pr ony $10. Registered 
сору with piad manual 888. Viss/MC/Amex 


Hooper International 
Dept. B, Р.С Box 6009, Vancouver, WA 98668-6009 


(206) 258-8361 


Info-Lion" Relational DBMS 
Outstanding data entry & validation. Powerful 
query. Password security. Easy to ива, online 
мир. Much morel For MS/PC-DOS systems. Only 
$159.95 VISA/MC 

Remember, go with the lion. . 
because it's a jungle out there! 
Morgan Software Inc. 

414 Valley Ave., Wilmerding, PA 15148 

(412) 824-0458 


1-800-228-2007 

1-402-342-7008 
1231 South 14th Street 
Omaha, Nebraska 68108 


inquiry 894. 


PROGRAM GENERATORS 


TIME & BILLING $88 JOB COST OPTION $50 
Try lt, You'll Like k With Our 30 Day Money-Back Trial 
Great ior conbactorg mcoouniants, Brohdecte, engwwers, 
atorneys—anyone who needs io Dil ior genace work ала ex. 
penses. Very Rendle and very вату to learn to use Prints your 
kaamera marty epia Job cost opbon wwiudes job 
Emit, pb Summary. pb dedil. sad more! For ІВМ PC 
and compabbies Order with VISA, MC. COD or sand for kee 
enina brochus 


compreh 
Accounting Systema — (818) 467-3428 
POB 5085, Cary, NC 27511 
CALL 1-(800)-824-7888 op. 138 


Inquiry 851. 
SOFTWARE/BUSINESS 


PC-Fila lil" Version 4 


labels, format reports with selection & calculations, sub- 


$5 gh. For IBM PC. 


ButtonWare, Inc. 
P.O. Box 5788, Bellevue, WA 96006 


1-800-J-BUTTON 


and cursor cono. No roysilies. Ask about our BIOG/DOS 


UBMSA/MC | 
GLENCO ENGINEERING (312) 392-2492 
3820 Fidge Avs.. Artington Hts., iL 80004 


PUBLIC DOMAIN 


> SOFTWARE FOR PENNIES ~< 


GET BEST AND LATEST PC-DOS, СР/М-80 AND 
CP/M-88 PUBLIC DOMAIN PROGRAMS FOR 
BUSINESS, PERSONAL, EDUCATION, SOFTWARE 
DEVELOPMENT, MODEMING, SCIENCE. AND MORE, 
AT LOW COST OF COPYING 3-¥2, 5-% AND 8* DISK 
FORMATS ARE SUPPORTED SEND $5.00 FOR 
CATALOG 
MULTIPATH, INC. 
Box 395, Montville, NJ 07045 


(201) 575-5880 


THE BEST OF THE BEST! 
Pubic Domain А User Su Software for IBM PC 
or compatibla. Word Processing, Database, Spread- 
sheets, Utilities, Games, Accounting, etc! 50 diak 
package $205.00, or rent 2 wks. $76.00. Info А Super 
Sampler Disk $8.80, Deluxe Word Processor $8.50, 
both $12.00. MC/VISA 


BLUE CIRCLE GROUP, INC. 
Вох 23502, Minneapolis, МН 55423 
(612) 823-4111 


inquiry 664 


$4.80 IBM PC Software 


490 disks: 54,50 66. 1:2-3 WKS, 8 dina 836. 


Unprotect software, 
Catsiog 91.00. Add 84 S&H MC/Visa accepted. 
The Computer Room 
Р.О. Box 1506, Dept. 102, Gordonsville, VA 22942 


703/832-3341 (M-F 10-5) 


ALMOST FHEE 
Tha burg of the Pubke Domien ang User-Supporied Software 


Compteie Prolezponal 

WRITE — Tha Latt Veron 2 G of thes Wierd 

439540) müolgmantàbon 
бай) (Disk 845) OISKCAT — The around Гик Сос 
vg Program Only 88.00 each фак plus £3.80 jor Shipping 


ko апу quaraty Order or Wnte for Free Calsiog 10 


MICRO-BOARDS e 991-7238 
Р.О, бох 424, El Park, NJ 07407 


>» FINANCIAL CALCULATOR а 
Marnory resident caicualor performs compound iri- 
tares. NPY. IRR. bonds, deprecislion. Prints inan 
cial schedules. Allows importing/axporting of data. 
Inctudes all HP-12C functions plus more. Introduc- 
tory price $49.85 plus $3 zh; after 9/1/86, 389.95. 
K SOFTWARE HOUSE, INC. 
Rt. 2, Вох 2381 Unionville, TN 37180 


(615) 294-5090 


OFFICE AUTOMATION SOFTWARE 
Order Erdry. inventory $48.99 васп Independent or in- 
teractre. Fast, accurate Database sizes: 150 to 1000 
Monier up ip 15 whee Other configs aval. Order 
achnowiedgment forme. inventory beatings, & reorder level 
kstings prinied Min. req: IBM PC or compalibie, 1 0800 
360K drive, 128K RAM memory, DOS 2 10 or Іами. 
MCAIBA, кае shipping. 


FutureSofi (216) 753-1338 
Р.О. Box 23005, Cuyahoga Falls, OH 44223-1100 


dFELLER | 
=== — 
eource code. 
dFELLER Inventory $150.00 
Requires dBASE Ii or ill, PC-DOS/CPM 
dFELLER Pius E200.00 
wih History and Purchase Orders 
Requres dBASE Ili or dBASE Ill Plus 
Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 


(806) 486-6024 


TPROBB8 - ROUTE FINDER 

А powertul interactive sysiam for finding routes on 
Iransportébon networks w/up Io $12 nodes and 16K inks 
TPRO&8 can find the shortest path betwegn two nodes, 
sequence up 10 50 stops. compute minemrum spanning 
trees and umes/distancas between al рогів Req IBM 
PC, 182%. graphes adapter. $99 w/BO87 support, user's 
оида. sample U.S. Highway network VISA/MC 


EASTERN SOFTWARE PRODUCTS, INC. 
РОВ 15328, Alexandria, VA 22308 
(703) 549-4489 


inquiry 890. 


PC-File/R" 
All Ihe power of PC-File IIl pius: Relational link to 
other dalabases, integrated tatier writing & mai- 
merge, CONE sensitive pop-up help windows. New 
binary eearch retrieves data hundreds of mos дег. 
$149.95 + $5 wh. 


ButtonWare, Inc. 
Р.О. Box 5788, Bellevue, WA $8006 


1-800-J-BUTTON 


The Andsor Collection" 
Unique concept. creates complete, salf-contained, 
window-based dala management environment, in 
one DOS fiie. Simplifies everything. Combine func- 
lions to create your own solutions in any applicabon 
calculations, database management, modeling, text 
processing, charts, data analysis, 51905005, reports. 
labels, forms, preseniations, mad-merge, eic. Sun- 
pie enough for a РС}. sophisticated enough lor a 


SEE ALSO THE AD BELOW 


The Andsor Collection” 
From srnole calcolaboree, kies. iui. bo Comin models 
data structures, reports Superb 400 page hard-cover manual, 
with many examples. UB SOS + BE 34h 60-day money-back 
guraria VaaCiAme Сай of write rere jo 
order IBM POC/XTIATIPOy, 128K +. опе drive or hard dsk, 
monociwome ал color, OOS 20+ ма сору росте 


ANDSOR RESEARCH INC. 
181 University Avenue., Sulte 1202, 
Toronto, Ontario, Canada MSH 3M7 


(416) 364-8423 


PC-Write” Shareware 
Fast, powerful word processoritext editor for IBM 
PC. New Version 2.6 with auto reformat, cplional 
manus, on-screan halp, lasar printer support, naw 
expanded manual. Mailmerge, spilt screen, АБС! 


files, macros. AN software, tuloria//guide on 
diskette, $10. OK to copy. Figgister for full manual, 
support $75. 80-day money-back guarantee. 


Quicksoft (206) 282-0452 Visa/MC 
219 First М. #224, Зозе. WA 98109 


inquiry ME. 
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SOFTWARE/BUSINESS 


GREAT SOFTWARE, CHEAP! 
Absolutely Smashing User Supported Software 
$4.95 per disk. PC-Outline, PC-Wrtte, DOSamatic, 
Commercial Unprotect, File Express, Cheap 
Assembler, PC-Desk, utilities galore, many more. 
Money-back guarantes. IBM PC, PC Jr, or com- 


patibles. FREE CATALOG. 


PLUS SOFTWARE 
33485 Del Obispo, Suite 160 M, 
Dana Point, CA 92629 


"THE CLERK” RETAIL POINT OF SALE 
New software your smai-medium bushess the 
same advantages the “Бю Guys" have. Automatic 
58105 51р, invoices, inventory control, eiscounis, 
laxes, reports, and much move! Indispensabile 
aes a tool! Demo disk $4.98 (refundable) 
Regular $179.95 — Sale Price $99.95. 
1-800-346-3026 ext.958 


WDR SALES CO. 
9604 BELMONT, KANSAS CITY, MO. 64134 
Dealer inquiries welcomes. 


Inquiry 772. 


SAVE LEGAL FEES 
157 lime tested legal forms on disk, complete with 
manu driven system and ediling and printing 
capability. Free copy of PC-Write word processor 
included. Forms written by a noted attorney and 
applicable nation-wide. $129.95 plus $7.50 ship- 
ping end handling. 


LegalEase™ HDG Software, Inc. 
54 Whitney St., Sherborn, MA 01770 
617-861-1281 


SOFTWARE/CHURCH 


Church Package 
Parish»ooar Time, Talent and Treasure System pro- 
gram m wntten in mockfiable dBASE source code. 

* Contributions © Disbursemants + Ledger 
+ Names wih making labels 
* Personal information database 
Requires dBASE II or Ill. PC-DOS/CPM-BO $200. 
Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 
(906) 488-8024 


ROMAR CHURCH SYSTEMS" 
Memberstip-61 halda plus alternate address. labels. 
letters. reports any біса) Ofernng-256 funds. optional 
pledge. Ямагт: post to 255 x/yeer. Finance-G/L wath 
budget, up 10 500 sub-lotais А 99 depts. monih А YTD 
reporis gnytime Ку any month. Size 2000 paopteriion- 
py. 2500010 mag. Ad foo short! Wntel 

Romer Church Systeme, Attn: BMB 
Р.О. Box 4211, Elkhart, IN 45514 


(219) 262-2188 
inquiry 751 
` SOFTWARE/EDUCATION 


THE ОСІ WORDSEARCH PUZZLE 


ine APPLE |) or IBM computers 939. 


DECISION GRAPHICS, INC. 
PO Box 2776-B, Liitieton, Colorado 80161 


Phone (303) 786-0341 
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SOFTWARE/GENERAL 
MicroGANTT® 


Contro your project]! You descnhe tha work, 
MICreGANTT 


resource Ё 
PERT, СРМ, 000-7000. Сай or while for ree catalog. 
Earth Data Corporation 
Р.О. Вох 13168, Richmond, VA 23225 
(804) 231-0300 


inquiry 689 


NEW INTEGRATED ENVIRONMENT 
Al FOR THE IBM PC 


TOPS! IS А FULL VERSION OF OPAS WHICH RUNS | 


UNDER MS-DOS, UNIX OR СРАМ. A FAST, EFFICIENT 


| EXPERT SYSTEM DEVELOPMENT TOOL. 


PROTOTYPING: 8125 PRODUCTION. $250 
PROFESSIONAL $378 SHIPPING, ADD $5 


Dynamic MASTER SYSTEMS 
РОВ 566456, Alama, GA 30356 
(404) 565-0771 Telex #282923 


CYBER CAT catalog $24.95 
элче тег AE NE 
years ago. Cyber Cal wil find û ın seconds Cyber, Са 
will abel, index & catalog your disks. Including your hard 
disk and ell subdirectories. DOS 2.0 o latar, 2 ORY, 
rr o ahh Fes. add 
696 tax. Fosipad in U.S 


CYBER. WARE Corp. 
4411 Beeridga Ad. Sulle 251, Sarasota, FL 33583 
1-800-237-8400 xB8 (813) 371-2157 
in FL. 1-800-282-2469 x86 


Inquiry 682. 


BAN-TASTIC™ 
Easily create, prini & store basutful BANNERS wrth 
multiple text stes & sizes on IBM PC. Fealures: 
unlirmeted banner length. sizes from 2 in. to 12 in., 
normalireverge chars & more 


Only $19.95 + $5 s/h — MC/VISA 
PERPETUAL INFORMATION SYSTEMS 


(702) 827-2424 
5280 Neil Road, Sulis 215. Reno, Nevada 89502 


Mooney Intro: $74.95 «$3 s/h 
This вазу lo uso À financial planner, design- 
ed especially for tha Macintosh" , is ihe next slap up. 
It lets you keep track of all your financial transactions. 
Piue: transfers data lo other programs; prints checks, 
reports, ; does loan planning; & more. 512% Mac 
roq. HFS compalibis. 
Survivor Software Ltd. 
11222 La Cienega Blvd. Зіма 4 
Inglewood, CA 90304 
213) 410-0527 


Inquiry 768. 


.SOFTWARE/GRAPHICS 


МАР!Т 
Make your own MAPS}! 
Simple to produce maps with your data. 
Includes mosi country and slate outlines. 


Any prinler or HP plotter. 

Only $96 tor MS-DOS or PC-DOS 
US County Outlines available for $98. 
QSC вох 778. East Lansing, MI 48823 
(517) 641-4428 


SOFTWARE/GRAPHICS 


SCIENTIFIC PLOTTING 
Аге conventional graphics packages not 
meeting your requirements for engineer- 
ing/scientfic plotting with your НР GRA- 
FIT 3.4 is tha answer—all the (вате you want, 
and more. Only $90 + $6 s&h. Send for details. 

JAYAR Systems 
Р.О. Box 2885, Station "A" 
Sudbury, Ontario, Canada P3A 5J3 
(705) 522-2230 


GRAPHICS PRINTER SUPPORT 
AT LAST! Lise the PriSc key ю make quality scaled 
ВАН or color reproductions of your display on any 
dot matrix, inkjet, or laser printer, GRAFPLUS sup 
ports ай versions of PC or MS-DOS with IBM, Tac- 
mar, and Hercules graphics boards. $59.95. 


Jewell Technologies, Inc. 
4302 SW Alaska SL, Suite 207, Seats, WA 98118 


(206) 937-1081 


FORTRAN PROGRAMMER? 
withid your Р ur FOATRAN program E үт 
GRAFMATIC: 75 Cape | routines for 
crean output. $135. 

PLOTMATIC: Реп Plotter driver. $134. 
pet the HAT PC. XT, AT and compatibles. Wi 

en of oe graphics 
ie Nae mg 
lude Drive, 


Biver Spring. MO 


30 TURBO GRAPHICS 
ViewPoint созбу and easly generates perspectrve or paraka 


3D INTERACTIVE GRAPHICS 
Imagine 20 and 30 graphics in ree) ums at $24.96. 
Keyboard support, construct mages, cregie sound. Ao- 
quired IBM PC/XTIAT/Compabbles, DOS 2 X, 1. Х CGA 
Support 8007/80287. MS or IBM Fortran, Basic, Pascal 
Domo $5 apply toward purchase Please аба $3 S/H. 
in TX add 6.125%. VISAIMCACHECKIMO 


Filtrex Research, Inc. 
Р.О. Box 820425, Houston, Texas 77282-0425 


(713) 656-5747 


FORTRAN GRAPHICS LIBRARY 
provides (MS/IBM Pro/F 771.) 
FORTRAN graphics on any IBM PC/XT/AT. Features 
linfog axes, labels, Hershey tonte, hi res plots on 
(IBM/Epsor/Apole LaserWnier) pnnters, or graphecs | 
on {IBM color" EGA/Hercules" mono/Tacmar * GM) 
displays. $89.96 plus £3.00 shipping. 


MicroGlyph Systems 
P.O. Box 188, Lexington, MA 02173 


` SOFTWARE/GRAPHICS 


TI PRO + TURBO + GRAPHICS 
UNLEASH YOUR TI PRO WITH. TURBO 20 or 30 + TiGraix 
GRAPHICS, TURTLEGRAPHICS. MUSIC. SCREEN & CUR. 
SOR CONTROLS & more routes than IBM TURBO Use 
BASIC PICS wo reprog Convert IBM code ю TI PRO Source 
4 doc included Grek: $00.05, + TURBO $140.96, + TUR- 


GO 8087 $179.05, SWITCH TO TURBO NOW? 
ProWane, inc. 
1023 SE 36th Ave.. Portland, OR 97214 
ViSIMCICHECK 7AM-7PM MON-FRI 
(503) 233-4465 


inquiry MA. 


` SOFTWARE/LANGUAGES 


Symbolic Profiler for Turbo Pascal 
Find out where your Turbo Pascal program 
is spending all its time. Only $49 plus S&H: 
$3 US/Canada, $7 Europe. 


KYDOR COMPUTER SYSTEMS 
1701 Greenville Avanue, Биће 505 
Richardeon, Texas 75081 


(214) 669-1888 


FINALLYI 
A Subroutine Library for Complied BASIC 
Load drectonas into arrays. WINOOWING, Graptecs, pie 
and bar chang, 150 more muinas to add power to 
Microso QuickBAGIC or IBM BASIC Compiler 2.0 30 
Day Money-Back Guaranies. VIEA/MCICheci/ MO 
FIMALLYI is only $99.00 + $4.00 S&H 
KOMPUTERWERNK, INC. 
651 Parkview Bvd., Piisburgh, PA 15215 
(412) 782-0384 


WSM GROUP, INC. (602) 298-7910 


THE BUYER'S MART 


SOFTWARE/LANGUAGES 


EXPERT SYSTEM LANGUAGE 
sheet 


intelligent Machine Company 
1907 Red Oak Circla, New Port Richey, FL 33553 


(813) 844-3262 


loqui 711. 


SCREEN PROGRAM GENERATOR 
SPG | creates BASIC program code списку and asely Design 
your screen cirecily and SPG | wî generais uve BASIC mo- 
gram code to hange ihe deplay and input ol data Controls 
ube o! colo. ering: graphacs. curgor movement eng tuncoon 
keys Genersied code easy to modly ! merge. 

IBM PC & companies 128K 
$75 + $3.00 S&H (CA + tax) 
Treebeard Software 
5901 Warner Avenue. Suns 428 


uve SNOBOLA teo 


Powerful sring A data handlin — Interpreter 
ible wi ae ep SNOBOL4. 22K A ea 32 bit ite 


эрез, 8087 lor float А 
include ELIZA. For > 128 alrite 
" book i ier ennt 
- SSDD diskette. "*tituseté 
y » Hes Пф 9% 


nly $28.95 
Postpaid i USA. In NY add tax. VISAIMC (914) 271-5855 
BERSTIS $ INTERNATIONAL 


Inquiry 663 


Philon FASTiCompllers 
Prion FASTIBASIC M. Prion FASTACOSOL. Praon FASTO. 


mary ghart. A BASIC interpretes m віза avedabie tor ihe Alan 


Philon, Inc. 
641 Ave. of the Americas, New York, NY 10011 


PO Box 32905, TUCSON, AZ 65751 


inquiry 776 


68020 
Motorola compalible macro Assembler Package 
fealures hnker, омос librarian, symbol report 
generator with cross reference. Produces S-records 
and ROMahbla code. For CP/M-68K, MS-DOS $750. 
Portable Source in C $3500. AVAILABLE NOW. 


Quelo, Inc. 
2484 33rd Ave. W. Suite 173, Seattle, WA 96199 
206/285-2528 telex 910-333-8171 


MACINTOSH DEVELOPERS 


INVENTION SOFTWARE CORPORATION 
P.O. Box 3188, Ann Arbor, MI 48106 


313-896-8108 


212-807-0303 
inquiry MO 


SOFTWARE/SCIENTIFIC 


CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 
New Low Prices 
Relocatable Macro Cross Assemblers, 
Linkers, Librariang 
Targeted to almost all Microprocessors 


ENERTEC, INC. 
BOX 1312, Lansdale, PA 18446 
215-382-0986 MC/VISA 


TURBO PASCAL TOOLS 
Quinn-Curbs olfers a family ot Sosnce, Enganeanng, Data 
mis cd ea: and DOS/BIOS Toots lor use wh Turbo 
Pascal Ali се code provided 
IPC TP.006 Scwnce and Engines Ега Too $66.06 
IPC-TP-O08 Metrabyte Data Acquisition Tools AY 
IPC-TP-017 DOOS/BIOS Toots 


Quinn-Curtis 
49 Highland va., Needham, MA 021 


(617) 444-7721 


Inquiny 749. 


= SOFTWARE/SCIENTIFIC 


POP-UP HP-41 EMULATOR 
Graprecally presents HP-41 keypad and unique wew of 
Баск and Binary. Octel, Deomal, Hexpdecimal 
splay and input. 12 ари precision; 500 accesible 
registers. For (BM PC/XT/AT and diosa compatibles Sian- 
dard version $89.95: 8087 version $79.95 ($4 shipping 
and hanging, plus siea tax in Сан!) 


ECLIPSE LOGIC INC. 
Р.О. Box 2003, Huntington Park, CA 90255-1303 
(213) 569-6020 


Busnass Softwares deserves congratula- 
sone” — PC Meg. 54/5 Pree E80. 8087 tuppon $125. 
compder support $289. Foriran wary $175 ($4 s&h) 


STANFORD BUSINESS ep rg INC. 


To Order Call (415) 424-0499 


HP-PC HYPER-CALCULATOR 
Popup MS-DOS programmable soenthe calculaor 


. program & data disk storages, HELP, alone 
paces, 100 ragisters, 1000 рг iT Free 8087 
vergion, у programs. $38.96 + $ 

SUNDERLAND SOFTWARE MESA TUE 
PO BOX 7000-64 
REDONDO BEACH, CA 90277 


CALL TOLL FREE 500-626-2828 ext. 502 


Inquiry 764. 


| Affordable Engineering Software 
| CALL OR WRITE FOR FREE CATALOG 
| Circuit Analysis « Root Locus » Thermal 
| Analysis » Plotter Drivers » Graphics * Signal 
Processing * Filter Design + Report Proot- 
reader « Transfer Function Analysis. 
BV Engineering 
2200 Business Way Sulle 207, Riverside, CA 92501 
(714) 781-0252 VISA/MC 


Inquiry (72. 


ENGINEERING SOFTWARE WRITTEN 
BY ENGINEERS FOR ENGINEERS 
ир! power per dollar. Highest power par К of 

memory. Satisfaction guaranteed. 
Electronic Circuit Analysis ... 
EC-ACE 


TATUM LABS 
33 Mam Si, Newlown, CT 06470 


(203) 426-2184 


FREE SOFTWARE GUIDE 
ВОО Plus programs covering applications in biology. 
freini/proces тогоого and control, Сити, смі, elec 
inci, mechanical, petroleum engineenng Also graphics, 
Al. DBMS. languages and шу. | 
ALPHA Applied Research 
2355 McLean Blvd.. Eugene, OR 97405 


(503) 485-6841 


inquiry 656, 
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SOFTWARE/SCIENTIFIC 


System Simulations 
Мето СВМР simulates oControl 4 Servo Systems oftobocs 
DHigh Order Féters oCherrecal Processes oStress А Sirain 
Graptucal results in minutes, rypically requinng 10-20 knes o! 
inpul Full IBM 8/7380 CSMP compatbáty. LSAP analyzes 


ко, LSAP is B450 for PC-DOS or MS-DOS eysems 
Call (714) 581-7854 


California Sclentific Software 
25642 Hazelnut, Е! Toro, CA 92030 


Inquiry 873. 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 
FOR THE IBM PC & COMPATIBLES 


MICROCOMPATIBLES INC. 
301 Prelude Dr., Silver Spring, MD 20901 


(301) 593-0683 


Choose Your SCI. CALCULATOR 
" RESICALC: Pop-Up Calculator with User 
Programmable functions. intuitive, — $16 
* COMPLEX: Pop-Up Calculator for Complex 
Numbers. Special & User Functiona. $25 
* MATRIX: Linear Prog, Sys of Eqns, Program 
in Symbolic Expression. Macro Editor.860 


SOFTTECH INC. 1-313-544-8544 
14840 LaBelle, Oak Park, Мі 48237 


inquiry 757. 


Digital Filter Tutor $375 
Kaiman Filter Tutor $850 
Practical hands-on training courses that run on Ihe 
IBM PC. Learn how to specify, design, tune, impie- 
ment, analyze, and last fillers. FREE demo disk 

available 


Engineering Tutorlal Software 
22338 Lull Streal, Canoga Park, CA 91304 


(818) 716-0916 


inquiry 737 
SOFTWARE/SORT 


OPT-TECH SORT/MERGE 
Extremaly lasi Sor/MergelSelect utility. Run as an 
М5:005 command or CALL as а subroutine. Sup- 
ports most languages and Metypes including Blrieve 
and dBASE. Unhmied fileazes, muliple keys and 
much more! $149. 


(702) 588-3737 


Opt-Tech Data Processing 
Р.О. Box 678 - Zephyr Cove, NV 89448 


SOFTWARE/SYSTEMS 


CPM-60 LIVES on your PC 
СЕЛМА Амо puts a 4mh2 В bt CAM emulalor in your IBM- 
PC toe $99. (53 94h). 
= A great 8 bt development gysiem 
- Savas expensive CPM-B0 
- increases PC speed 10% for 8088 programa 


= Priced less than most soltwar& only 
^ Uses no valuable board slots 


Source Information 
Р.О, Box 2974, Warminater, PA 18874 


VISA Phone (215) 441-8178 


inquiry 281 
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SOFTWARE/TOOLS 


dg pee FILE MANAGEMENT 
senous Bbout her 

A fom kid re ll poweriu! managmg tools 

Fa sort, copy, move, debate, search û change alinbules 

Undelete and clear fies. 
EDLIN enhancer 4 batch mode clean up and more 
Menu dnven 

$34.95 (about va Norton's) MCIVISA 

INTEGRATED DATA TECHNOLOGY, INC. 

4776 SGunchberry Lane, Colorado Springs, CO 80917 


ORDERS: 303-488-2553 


inquiry 781. 


METRICS FOR MANAGEMENT 
ANALYZE reads your code & produces metrics on 
VOLUME, COMPLEXITY, PRODUCTIVITY & 
moral Management, QA/OC & Engineers gain 
valuable insight to scheduling, problem areas, 
testing, maintenance & compliance to standards. 
For IBM PC. Analyze FORTRAN & "C'" $495.00 
+ SIH. Add Ada lor only $200.00 more! MC/VISA 

AUTOMETRIC INC. 
891 Ekndge Landing Ro. Sate 350. Limeum MD 21090 
301 


Inquiry 660. 


FORTRAN Addenda 
Graphics, color Mat, keyboard control, and much more tor 
PC/XTIAT FORTRAN Programs. а gnana еш. Шир, 
fin. Кд жол АЫ and USER ОЕ 
EGA modes. 170 "калом à annotated samples. Зо a 
2 libraries: aach $45; combined $166. 


ARE Engineering 
О. Box 3540 


San "RS CA 94119-3540 
(415)-788-4811 


Inquiry 708. 


PC-Type™ 
Fasi. compact, capable & easy! Help panes, hands. 


$59.95 + $5 sh. For 128K IBM PC 


ButtonWare, Inc. 
Р.О. Box 5788, Bellevue, WA 98006 


1-800-J-BUTTON 


50:1 DATA COMPRESSION 
GUARANTEED 


Correct Dalamizer speads up your computer 
sysier, cuis storage cost & has compuler security 
built-in. Ask about CorrectForth. Specify computer. 
$80.78 VISAWMCIAMEX/MO/CHK 


Software, Inc. 
RR1 Box 140, Black Hawk, SD 57718 
605-787-5904 


PRINTER CONTROL TOOLBOX 
Library of 63 PROCEDURES wih 39 WORKED OUT 
EXAMPLE PROGRAMS which show tha correct per- 
formance of ай toolbox procedures. Allin PASCAL 
source code, unprolected, no royalbes, no resincted 
to single cpu. PRICE: $24.80. 


Biue Hill Software Englneering 
7018 Blue Hill Drive, San Jose, CA 95129 


(408) 725-8269 


STATISTICS. 


STATISTIX™ 
$75 - Satisfaction guaranteed 
A comprehensive, powerful, yet easy-to-use 
statisbcal analysis system for IBM PCAXT/AT's, Apple 
Iis, and MS OOS machines. Clear 200p manual. 
Write lor information. 


NH ANALYTICAL SOFTWARE 
801 West Jowa Ave. St Paul. MN 55117 


(612) 488-4436 


STATISTICS CATALOG! 
lf you need statistics for IBM PC or Apple il, call 
us and jel our technical advisors help you find the 
&tatislics programs you need. 
Write or call now to got a FREE catalog of statistics 
and quality conira software. 

HUMAN SYSTEMS e d 
9010 Reseda Blvd 
Northridge, CA a 


(800) 451-3030 (818) 993-8536 (CA) 


NUMBER CRUNCHER STAT SYS 
Menu-dnven  Mullipia & sleowse regression, 
ANOVA, time series, discrimingnt, Custer, and tac- 
tor analysis, principal components, scatier plots, 
histograms, I-tesie, ati ар tables, non- 
parameincs. impori export data. Spreacsheel, port, 
юш, merge. $79. ВМ PCMacintosh, Анн 
нь NCSS-B 
885 Eas! 400 North, Kaysville, UT 8403? 
801-546-0445 


inquiry 732. 


НАТ Version 2.0 
RATS, the best sealing Economeatne sotware package. 
пом inciudas didy and weekly data, A new Aaser 16 изв 
500 page manual, end талу advanced textures Use 
RATS fcr ume-sories and Cross- techn regresson, in 
cluding OLS, ARIMA, VAR. logit, and proiit (BM PC or 
compabble $200 MC/VISA Cai lor brochure 


VAR Econometrics, Inc. 
Р.О. Box 19334, Minneapolis, MN 55419-0334 


(612) 822-9680 


The Statistician 

inciiedes: Multiple Regression (Stepwise, ridge, all 
subsets, backward elimination) 
+ Time series analysis * descriptive stalistics 
a tranaformallong * вигеву research e nonparametrice 
в X-Y plots « ANOVA е random samples * date base 
а data editor * search & sort © hypothesis lasts 

For IGM, MS-DOS, KENIX, CPM, TRS-DOS 
QUANT SYSTEMS Pisas» сай 


TOLL FREE 
Box 628, Chadeston, SC 29402 1.559.334-0884 


803-571-2825 (Ext. 814) 


TYPESETTING 


DESKTOP PUBLISHING 
Laser Printer Composibón softwere to drive Cordats L300 
wi 75 PS inta $495. With add 14 PS Lndacp fonts $605 
For Canon LBP-8 A2, NCA, or HP Laserjet wih 41 
PS Рл or Lndscp ints $695. Н & J, merge graprecs, mix 
з ч... ae em ЫА اا‎ 
juetülicabon. Boxes А 


Micro Print-X, Inc. 
P.O. Box 581, Ballinger, TX 76821 


(B15) 365-2343 


UTILITIES 


STILL RIVER SHELL 
Visual shell tor PC/MS-DOS. Turns 
your directory into a menu. V1.33. 
Only $9 for shareware diskette. $35 


manual & diskette. 


Bob Howard 
PO Box 57, Still Aiver, МА 01467 


617-456-3699 


UNLOCK YOUR PRINTER'S POWER WITH 


"PRESIDENT ~ 


UNIVERSAL PRINTER INTERFACE 

Lets you use ALL the fealures bull «iio ANY PRINTER 
through ANY PROGAM on IBM PC's or compat Res 
dent program uses oriy 3k of memory Pop-up Меір 
Recommended by Epson. Okidata. MicroPro. afc 
CMB3 Technologies $99.00 

РО Box 3061, Walnut Creek, CA 94598 

{41 5) 930-0470 


Inquiry 6м 


RAMbak or WARP-TEN - 8.95 
RAMbak automates the saving of new or chang- 
ed RAM disk files to floppy disks and/or hard disk 
5ubdirectories. WARP-TEN is a programmable 
disk cache. PC, XT, AT, compatibles with 256K 
DOS 2.0 +. Introductory price is only 9.95 each. 
(MN Figs. + 6%). 

Software Brewing Company 

Р.О. Box 12094, Si. Paul, MN 55112 


612-636-2727 


SOURCE CODE LIBRARIAN & 
REVISION CONTROL SYSTEM 
TUB" keeps ALL versions of your program in ONE 
compact library fle, even with hundreds of revisions. 

• 5 mes laster than SCCS * LAN compatible 
з Free public domain MAKE (wath source) by L. Dyer 
MS/FC-DOS 2.x & Э.х. $98.95 + $3 SEH, VISAVMC 
BURTON SYSTEMS SOFTWARE 
POS 4158, Cary, NC 27511 


THE BUYER’S MART 


DEC RAINBOW USERS !! 
B E.V. SOFTWARE ANNOUNCES DR. DISK - The latest in 
DEC RAINBOW utilities! 

Vie of modify any sector on the debere 

Канга deteded Mes 


* 


- Але» the inbus (HIDDEN. SYSTEM. mic) 


This tool has long been used by software developers in the 
мна and ia болду being charad io the public M a fraction 
of йв commercial cost. Send $29.95 to: 


Bill Norton - B.E.V. SOFTWARE 
P.O. Box 139, Schenectady, NY 1230! 


CONCURRENT DOS BACKUP 
BackPack™ runs like BACKUP/RESTORE and sup- 
ports DOS and CP/M motha аз well as users. Backs 
up and restores up to 1000Kimin. on an AT and 
36O0KJmn. on an XT. Supports release 4.1. Albo 
available on CP/M-80 and CP/M plus. $150. 


Bright Light, inc. 
520 Fellowship Rd. #С301, Mt. Laurel, NJ 08054 
(609) 778-0772 


BTrees with C Source 
Thase are powerh4, portable, dependable Ele utility 
kbranes. Thousands of programmers worldwide re- 
ly on our Quality code. All source code included, no 
royally feas, works with any K&R compatible C 
compiler, 

e Giroa oniy $75.00 * ISAM only $40.00 additional 
SOFTFOCUS 

1343 Stanbury Dr , Oakville, Ontano, Canada L6L 2J5 
(416) 825-0903 


Incuery 758 


PADLOCK/PADLOCK Il DISKS 
РАСА ОСК hurrushag the user wih а method for pri 
protection agamst unauthonzed dupiicabon Nom 
commands $99. PADLOCK 1 disks come praiommatted 
with knger- pont and sanakzapon PADLOCK II disks z- 
fer supenor prolechon. Ask about our HARD DISK pro 
lecuon wh игла capabsetr MC/VISA 


GLENCO ENGINEERING 
3920 Ridge Ava. Arhngton Hts., IL 60004 
(312) 392-2492 


UTILITIES 


PAL FOR SIDEKICK] 
Personal Appointment Locator automatically shows 
coming appointments, searches your file, maniains 
lodo list, examines multipie files. Resident alarm ico! 
Only $45. Cheap ai twice ihe price! 


PAL SOFTWARE 
Sie. 128 110 Green St., New York, NY 10012 
212-925-1843 


MEDIA MASTER PLUS 
READ, WRITE, and FORMAT over 150 CP/M disks and 
run most CP/M-BO programs on your IBM РС! Two pro- 
gram package wcludes ZP/EM, a CP/M-80 emulator pro 
giam that transíorms your IBM PC into a 1-2 MHZ СРМ 
2 2 compuler. $58.85 + $3.00 S/H (CA 690) 

NTERSECTING CONCEPTS, Inc 

4573 Haatherglan Ct., Ste. 10 
Moorpark, CA 93021 
(805) 529-5073 


Inquiry 713. 


COPYWRITE 
CopyWrile backs up hundreds of Ihe тоя popular pro- 
grams tor the IBM РС CopyMWnte s revised monihiy lo 
keep up with the шея in copy protecbon, and comes 
міл a raden offer. it needs an ІВМ AT, XT, or PC. 128K 
and one disk drive, but can use more memory ог another | 

dma. 650 US. Check Credit Cards. 
QUAID SOFTWARE МИТЕ 

45 Charles St. E. 3rd FI 

Toronto, Ontario, Canada M4Y 152 

(416) 961-8243 


QUICKCACHE 
Indeiigen disk HÛ mgmt. subsystem ісе PC/MC-DOS 
2.x À 3.xx. Capable of malang programs run up 
о 14 limes faster, Al parameters dynamically | 
акегаоіе. LIM memory supponed 40 KB min. re 
quired. $49.05 + $5 sh. VISA/MC 30-day 
guaranteg 


P. R. GLASSEL and ASSOCIATES, INC. 


30255 Fir Trail, Stacy, MN 55079 
612-482-1337 


Advertise your computer products 


for as little as $375 
in THE BUYER’S MART. 
For more information 


call Karen Burgess at 
BYTE 603-924-3754. 
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Ea DISK-KING* 


Premum Quality Diskettes 
From the Kings ol Magnetic Media. 
Incredible Value 
Direct from the main source — the leader and the inventor 
of magnetic media, quality unlabelled diskettes with hub 
rings, tyvek sleeves, wrila-protect tabs, user ID labels and 
а lifetime warranty. New and individually certified 100%, 
factory seated in lots of 25. Private labelling available. 


Et Quantity Discounts Available „08:00 


Page 3 50"n35TPI 
OS-HO 96 TPI for ће ‘AT . ... 


‘rom the leader of magnetic 
\ media FREE! Flip ‘т File with 
: each box of 3.5" SS or 
DS diskeltes. while supply lasts! 
Factory Sealed Box ol Ten Qty. 5 BX 
55-00 Lifetime Warranty 08-00 


5.25"748 TPI 


13 35Y135TP| жр t File ......... 
OS-HD 96 TPI for the "АТ" А 


"5 25° Pre-packaged in 3M's Flip 'n' File/15-$4/b0x extra 


8.00" ss-sowwe , $19 
$69... 800 ммр ...... 29 
Call for our SUPER LOW PRICES on 3M 
Data-Cartridges, lapes and storage boxes. 
[3M ‘Headcleaneng Kils 


_lhe inventor of 
magnetic media! 


Factory its эй ol Ten D5-DD 


Lifetime Yarran 


! ¢ 
ттт .83 


m 50 "H3STPI 


5.25" SS-DD Factory Sealed Box of Ten 
5.25" DS-DD Factory Sealed Box of Ten 
5.25" DS-HD Factory Sealed Box of Ten 
3.50 DS-DO Factory Sealed Box of Ten 


COLOR 
KETTER AT Affordable Prices! 
DISKETTES p SUPER SPECIAL <4 


55-00 е Faclory sealed in lois of 25 wit 08-00 


¢ “Tyvek sleeves, wp tabs, 5 8 
| user ID labels" Exceeds ANSI 


specs Certified 100%—-70% clipping 
level “Lifetime warranty. Many color options 
OS-HD 96 TPI Color diskette Jor the "АТ" $17 
RIBBONS STORAGE 
| Epson MX 7080 .,.. 
| Epson МХ 100 


Apple Image Writer . 
TERMS. Wo surcharge on VISA ox MasterCard. Amencan press 250 ac- 
COD orders only add $3 00. Presa] orders deduci 2*« cash discount 
PCs accepted irom corporations rated TES memes and schools 
© oe CN add 5s Ho sales tar mande 


п DIS KCOT ECH 
an mna TEE таракан INC 

nube I^ Les Lake Cay Шаһ Bata 
tours pim qnt - Fu. 
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65. 2.00 shngi 


Premium Quality U.S.A. made | 


42™ 3M's Storage Boxes . 8^ 
. . 3" Amaray Media Mate .. *8" 
Okidata 80/82/83/92/93*17* Disk Minder 1-75... . 6" 
‚ 3* Micro Disk Minders-36 '6* 


RAINBOW 
USERS 


Install IDRIVE on your DEC 
Rainbow and read or write IBM PC 
| or XT format diskettes directly. 


* No new commands to learn. 
* No specíal disks or handling. 


IDRIV E comes with 360K double - sided 
floppy disk drive, cables, software, 
documentation, and 90- day warranty, 


Internal IDRIVE $349 
External (м /сазе & power supply! $395 


Suitable Solutions 
467 Saratoga Ave., Suite 319 
San Jose, CA 95129 
(408) 725-8954 


Inquiry 334 


Copes over 150 брава 2716 to 


BP e 20 
5325 Glenmont, Suite E, Houston, TX 77081 
(800) 228-2102 (713) 687-1636 


Inquiry 51 


SEAMLESS 
File Transfer 


Softerm PC provides a transparent 
Micro-to Mainframe link using 
Virtual disk drive specifiers 
accessible from any DOS application 
program. jp resident. 
Transfers files in background using 
customizable communications 
scripts. Includes 32 exact terminal 
emulations. 

For IBM PC/XT/AT, DG, NEC, HP. 
Wang, TI, Gridcase, Tandy, Zenith 
$195 - Visa, MC, COD 
Call 800-225-8590 orders/info. 


7899 Lexington Dr., Ste 21 0 
Colorado Springs, CO 80918 
1303} 593-9540 Telex #450236 


Inquiry 3i4 


EPROM AND RAM DISK 
AND DRIVE EMULATORS 
For the IBM PC" and Compatibles 


APPLICATIONS 
Diskiess control and силигин ONS syscems 
Dedicated weórkstApons - customesed tmart verrranah 
industrial control and manulactunng test systems 


FEATURES 
хоњ vate speed. rekabibty and periormance 
Sed contand EPROM programming circuitry [simply 
сору а Master Dak to ROMDISK] 
Emulates a 9 sector, 40 track 5500 of OSDOdakette 
Sd tla EPROM. Dynamic RAM and SLRIK 
RAM versns 


Two autoboot modes and а fie mode 

RAMInk versions ae batery Backed up 

МО mapped - does not occupy wstem RAM «qe 
EPROM verson РСА.-1 (1800) 
Султ. 

RAM veruon E ашшы 35596 

Ua RAM verunn PC ЗААЛАА RK) .. 16925 cm 
Чылк ДАМ veran PC SRANT- 2 360K 3995 
CURTIS, INC. 22 Пеа Fox Road 


St. Paul, MN 55110 612/484-5064 
AM FC л gird fader ЄЙ ШЫ Con soon 


Inquiry 96 


BASIC TURBO SYSTEM 


* 1024K, 8 mhz molherboerd w/258K installed + Clock 5 
gama MO * 150 wart power supply = IBM?  ATJoofaikoe 
саза • MEDOS & GN basic * IBM" style keybosrd = FCC 


438° 


(BM, PC, XT, AT are тайдан? Tracemarks 
of inamabonad Pumas Macho 


The Wholessie Outlet • Order Toll Free 
1 intemtate Aerie 180039444387 (NON: NYS} 
Albany, М.Ү 12205 AR other calis & NYS cali 

(540) 450-7051 


МСАЛВА OR COO CASH 
AN orders shipped FOG Albany * Prices subject fo change 


inquiry 377 


tre GRANDSTAND 
PRINTER STAND AND TRAY 
e Folds & Stacks Automatically 
Ф Fis ALL Popular Micro Printers 
€ Space Saving Üperabon 
€ Routes Cables Неду 


Grand Union 
Micro Syaterns 
FO Box 1880 
Fallbrook CA 92028 
(819) 723-0882 


Inquiry 147 
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terrupt chain [eg., XyWrite, Samna Word Ill, Leading Edge Word Pro- 
cessor, Hayes Smartcom]. 

* Dont grab an interrupt vector more than once. Do not set a timer 
trap to re-grab an interrupt vector that your program initially installed. It 
must not be critical thal your proaram be the last vector in the chain. 
You must trust that the chain will not be broken [eg.. SideKick]. 

* Changing video modes. Usa the BIOS whenever possible, but if there 
is some reason your program directly changes modes, it must also sel 
ай the CRT values in the BIOS dala area, addresses 0040:0049 
through 0040:0066. See the CRT BIOS listing for more details [ag., 
Lotus 1-2-3 version 1A, switching from text іо graphics). 

è Dont jump from a DOS crilical-error routine. Instead, set a global 
error flag that your disk routines check with the error code that the 
critical-error handler gives you. Then issue an IGNORE response and 
do an IRET back through DOS so that the DOS stacks are cleaned up 
[eg., Lotus 1-2-3 version 1А]. 

• Setting the high-order attribute bil to be used as background intensity 
rather than blinking. This is a value sent out port 3D8H (the mode con- 
trol register). Whenever a program sets this port, the value should also 
be stored in the BIOS data area at address 0040:0065 (CRT... MODE . 
SET) leg., Framework version 1.1, Superwriter, and SuperCalc]. 

* Maintain the hardware cursor. If your program does not want to use 
the hardware cursor but instead uses its own software cursor, the cur- 
sor position should stil be reflected in the BIOS data area at addresses 
0040:0050-0040:005F depending on which video page you have in 
use [eg., Thinklank and Ready. 

e Changing the color palette by toggling the color burst bit This is a 
common way of obtaining different colors from a monitor. Whenever a 
program sends a value through port 3D8H (the mode control register), 
it should also set the value in the BIOS data area al port; the value 
should also be stored in the BIOS dala area at address 0040:0065 
(CRT. MODE . SET). 

e Changing the palette оп an EGA board. If a program changes the 
EGA palette directly rather than using the BIOS function, it should copy 
the values modified to the save area defined by the EGA BIOS, the 
second double-word off the “save pointer" located at address 
0040:0048. See the EGA BIOS listing for more delails [eg., Microsoft 
Word]. 


CHECKING FOR PRINTER STATUS 
pascal/turbo #696, from larryjudy (Lawrence Judy] 


Printer, Are You There? 

Jim, or Barry, or Joanne, earlier in about message 630 or so | had re- 
quested help with determining if the printer was іштей on before my 
program tried to print My main problem is unfamiliarity with 8086/8 
assembly and the complexity of MS-/PC-DOS, but { did jiggle your 
various answers to come up with the subsequent short function (posted 
as a message), which worked great on my AT&T 6300. Unfortunately, it 
did not work on the IBM PC al work. The short program below will 
work on the ІВМ, but not on the AT&T without the additional line at the 
end of the lunction. | dont know if the last line will work on the IBM. Is 
this a difference of MS- vs. PC-DOS, or of printers (Toshiba 1340 at 
home, Panasonic at work)? Could someone tell me if the program will 
work on their IBM machine? 


program Intrt7n2__pas; var ch : char; Function PrinterlsReady : 
Boolean; Type 
Registerset = record ax,bx,cx,dx,bp.ciseds,es,flags:integer;end; Var 
Regs : RegisterSet; Begin 
PrinterlsReady :« false; 
FillChar (Regs, sizeof(Regs), 00); 
With Regs Do 
Begin 
ax ;= $0200; (request status} 
dx i= 0; (ipt = 0, 1р2 = 1) 


BIX 


End; 
Inir ($17, Regs) If((regsax and $4000 = 0)) Ihen 
begin 
if rags.ax and $1000 < > 0 then PrinterlsReady:= true 
end; if regs.ax and $8000 = 0 then PrinterlsReady := false end; 
begin 


repeat 

read(kbd,ch): 

if PrinterlsReady then 

begin 

clrser; 

writeln(The printer is ready) 
end 

eise 

begin 

clrscr; 

writein{ The printer is not ready.) 


until ch in [7q' QT; 
end. 


pascal/turbo #699, from јгобіе [Jonathan Robie] 
a comment to message 696 


Larry, scanning your PrinterlsReady function, | notice that structure is 
something like this: 

PrinterisReady : false; 

Inquire if printer is ready; 

If (regs.ax and $4000) = 0 then { if printer does not acknowledge } 

in 
if (regs.ax and $1000) < > 0 then PrinterlsReady:=irue {selected} 
end: 
I! (regs.ax and $8000) = O { if printer is busy } 
then PrinterlsReady := false; 


If the printer does acknowledge, then the PrinterlsReady returns false. 
Not all printers send an acknowledge signal, so if you test for acknowl 
edge then you cant assume that the acknowledge signal is present. 

You also may want to check to see if you are out of paper You are 
out of paper if (regs.ax and $2000) = 1. This test doesnt seem to work 
with my Zenith 2-150 and a C. Itoh Prowriter printer, though. 


pascai/turbo #707, from jimkeo [Jim Keohane] 


Larry, mebbe what you should is write a little quick-and-dirty program 
that issues INTR $17 repeatedly and writes out the value of rax until 
keypressed. Display the values bit by bit like: 


repeal {set reg and issue INTR call} for i: to 16 do 

begin 

if rax and $8000 = 0 then write(0) eise write('l); 

гах:=гах shl 1; 

end; writeln; until keypressed; 

This should show you all the status settings that are set as you turn 
printer on/off, select/deselect, remove paper, unplug cable, elc. 

You can now see if there is one test that will suffice for both the IBM PC 
and the AT&T 6300. Keep in mind there may be differences with other 
printers too, so try to keep your test to the minimum. 


pascal/turbo #708, from wheelock [Bruce Wheelock] 
a comment to message 707 


With a spooler? 
| cant see a way to check printer status with a print spooler installed. 
Anyone else? | thought not. a 
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THE BUYER’S MART 


A Directory of Products and Services 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique fealure, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participaling advartisers. 


RATES: ix—$475 3x—$450 6x—$425 12x —$375 
Prepayment must accompany each insertion. VISAIMC Accepted. 


AD FORMAT: Each ad will be designed and typesel by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum), plus company name, address and 
telephone number. Do nol send logos or camera-ready artwork. 


DEADLINE: Ad copy is due 2 months prior to issue date. For example: October 


issue closes on August 1. Send your copy and payment to THE BUYER'S MART, 
BYTE magazine, 70 Main Street, Peterborough, NH 03458. For more informa- 
tion call Karen Burgess at BYTE 603-924-3754. 


ACCESSORIES 


FREE CATALOG 


Outstanding prices on computer accessories lor 
your compuler and workstation. Our catalog 
features a wide selection of quality products to 
meet all your accessory needs. Call or write today 
to receive your free catalog. 


LINTEK COMPUTER ACCESSORIES 
РОВ 8056, Grand Rapids, МІ 49508 
(616) 241-4040 


COMPUTER PROTECTION 
a UPS • LINE CONDITIONERS * ISOLATORS 
* MODEM PROTECTORS 
* AC POWER INTERRUPTERS 
— HUNDREDS OF HINTS & PRODUCTS — 


FREE CATALOG 1-800-225-4876 


ELECTRONIC SPECIALISTS, INC. 
171 So. Main Bt., РОВ 389, Natick, Masa 01760 


1-800-225-4876 


: SOFTWARE PUBLISHING. . 
—— —Á ll help get your 
sofware to 1h market Address yout needs «ah GDS 
* IBA style — 3na مه ا‎ e 


А wel packaged product can meka the ciferance in malung 

B зве Cal us nont VISAMC 

Guenco DEVELOPMENT SrSTEMS(312) 392-2492 
3920 Rage Ама Aukngton Hts. IL 60004 


inquiry 702 


FREE CATALOG 
Thousands cf parts and new Surplus electronec paris 
at Super low prices. FAST ORDER PROCESSING 
AND SHIPPING (95% of all orders shipped within 
4B hours). 
CALL OR WRITE FOR A FREE CATALOG... 


ALL ELECTRONICS CORPORATION 
РОВ 20406, Los Angeles. CA 90006-0406 


1-800-826-5432 


PRINTER RIBBONS 
Guaranteed First Quality — Colors Avsilable 
Frere oath in quitte d 
C поп Prownter Nylon 
Epson MX/FX/RX 70/80 525 365 335 
IBM Ргоргімег Nylon 7.75 670 570 
Okidata 1862/192/193 Nylon В.80 7.60 645 
Prices include delivery in Continental U.S. 
Printer Ribbon Supply 
POG 920145 + Norcross, GA 30082 
in GA. 404-446-1547 


E 355 B3 


800-438-7745 
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SOFTWARE PACKAGING, DISKS 
Cloth binders & sps like IBM'S. Vind benders, boxes, and 
sizes. Disk pages, envelopes, & labels Low 
qty. imprinting Bulk & branded disks Much Morel Low 
prcas. Fast service. Сай or writs for FREE CATALOG 


Anthropomorphic Systems Limited 
378-B East St. ина. Ноад 


1-800-DEAL-NOW (312) 629-5160 


Inquiry 858 


Self-Inking Printer Ribbon 
For users of Okideia end other open spool ribbon 
printers. Controlled Printout Devices are a new kind of 
printing ribbon that re-ink themselves, and will last 15 
timas longer than the ribbon you are now using. For 
further informaiion please call or write. 

CONTROLLED PRINTOUT DEVICES, INC. 

РОВ 669, Baldwin Rd., Arden. NC 20704 


(704) 684-9044 


inquiry 879. 


DATA CABLES & PARTS 
EIA R$232-C Data Cables - standard. extended 
distance, Telon Assemblies, Also Centronmcs 
(parallel), Coaxial (RG59U, RGG2A/U, Dual Wang, 
'win-axial), Ethernet, Ribban, ІВМ, DEC Compatible 


Cables, AB seiches. connector parts, bulk cable; | 
tools & hardware (wall plates). Send for Catalog. | 


Communication Cable Co. 
POB 600-B, Wayne, PA 19087 


215-644-1900 


LOWEST PRICES ON n ани 
44° DSOD 39. thogh Donal 1. 
3%" SSHD 125, OSHD M 
* includes tyvek sieeves 
* Renerced hub ning 
Quality = Labels & wnis protect iatri 
Add 100 shipping par 100 Maium 100 disketes 
Sand check er call, CA rmidaenta add 0658 sales (ax. 
Same dey shipping. 
Data Bureau Inc. 
1533 Westwood Віма. Sie 120, Los Angeles. CA 20024 
213-479-0345 


PRINTED MANUALS 
Cornerstone Printing provides your choice of full 
Software pub&shing services, including typesetting, 
printing, binder selection, disk duplication, and 
packaging. Save 50% on lypesetling. We can 
typeset from your ASCII or Multimate w p file. 


Cornerstone Printing 
95 Little Тее Lane, Hillon. NY 14468 


716-392-2366 & 716-392-9500 (collect) 


BAR CODE ! 


PRINT BAR CODES ON PC 

Print Bar Codes and Large Text Labels on PC with Ep- 
son/Otidata/IBM Primers - Code 39, ! 205, UPC, MSI, 
DOD-LOGMARS, AIAG. Text up to 1* tall. File input. 
Menu driven $49-289. NEW! BK Ram-Rasident pro- 
gram prints bar codes from any user program or even 
word processor — $176, ($239 with larga laot). 

Worthington Data Solutions 

130 Crespi Court, Santa Cruz. CA 95060 


(408) 458-9938 


BAR CODE READERS 
Program-transparent, Keyboard interface Bar Code 
Readers for IBM PC, AT and compabbles-S485. Other 
wedge readers for IBM 3180, 317B, 3278, 5251, 5291, 
and AS-232 terminals. Portable Bar Coda Readers from 
$325. Programmabla Hand-Held Portables-$1200. 
Free PC print program with reader purchase. 30 day 
money-back ривгапіве on all products 

Worthington Data Solutions 
130 Crespi Court, Santa Cruz, CA 95060 
(408) 458-9938 


uiy 775. 


BUSINESS OPPORTUNITIES 


VIDEO STORES 
We need ambitious dealers in all U.S. states 
and Canada to market a powerful system lo 
computerize video tape rental stores. 


WINCHESTER DATA 
PRODUCTS INC. 
3301-Executive Drive., #204, Raleigh, N.C. 27609 


(919) 872-0995 


REAL ESTATE SOFTWARE 
LEADING SOFTWARE DEVELOPMENT 
COMPANY SEEKS SUCCESSFUL DISTRI- 
BUTORS AND DEALERS TO MARKET SOFT- 
WARE DESIGNED FOR RESIDENTIAL REAL 
ESTATE BROKERAGE OFFICES. TEA- 
RITORIES AVAILABLE THROUGHOUT THE 
U.S. INTERESTED COMPANIES PLEASE 

CALL (516) 621-3363. 


COMMUNICATIONS 


VT102/52 TEK4014 VT220 
Our terminal emulalors turn your PCJAT Ar into a fult 
faglured Ierranal. Features include. loca) pnniing. 
ASCII & KERMIT file transfer, softkeys, DOS key, AN- 
5! COLOR, 4014 graphics support. Guaranteed 
compatibility. Call today for free info packet, 

General Micro Systems 
Р.О. Box 5330, Hopkins, MN 55343-1553 
(612) 944-0593 


MHZ TURBO 
SUN-ST COMPUTER 


2230 в 


(ASSEMBLED & TESTED) 


Dealer & Computer Groups 
Call for Special Price у 


[] 4 LAYER MOTHER BOARD 

Û 8 MHz CPU (Keyboard Switchable to 4.77 MHz) 
L] 256K RAM (Expandable to 640K) 

O 360 KB DISK DRIVE 

Г] AT STYLE KEYBOARD 

О COMPUTER CABINET w/SPEAKER 

О 1 YEAR LIMITED WARRANTY 


О FCC APPROVED 
Call for other configurations 


=> SUNTRONICS CO. INC. 


12609 Crenshaw Bhu, Hawthorne CA 90250 


1-800-421-5775 STORE HOURS п 


lorders only) 


213-644-1140 


Inquiry 336 


SUN-ST UPGRADE ITEMS © 


RAM UPGRADE TO 640K . 

2ND DISK DRIVE (360 KB) 

MONO G CARD w/PP (Hercules Compatible) 

COLOR GRAPHIC CARD. 

ENHANCED GRAPHIC CARD wi256K 

UBM EGA Compatible] 

12" TTL GREEN MONITOR - $115 or AMBER - $135 
COLOR MONITOR (640x240) 


MULTI-/O PLUS CARD (Serial, Parallel, Game 
Port, Clock, Calendar, Ram Disk, Spool} 


SUN-286 (IBM-AT Compatible) | 
COMPUTER SYSTEM 21,290 


в 6 MHz & 8 MHz DUAL SPEED MOTHERBOARD 
640K RAM = 8 EXPANSION SLOTS 
1.2 MB FLOPPY DISK DRIVE = FDD/HDD CONTROLLER 
200W POWER SUPPLY s AT STYLE KEYBOARD 
OPTIONS: 
в 20 МВ (40 msi... $590 в 30 MB HDD (40 ms). 
e MULTI FUNCTION CARD (Serial, Parallel, 
RAM Expandable to 3 MB, OK) 
a |/0О CARD (Serial, Parallel Port) 


. $690 


ПШ giis (йытын єп TRES peme COO Cav ox Era i 
MIJE = uu M — шты 1- MT [JI 
Bisa jiye bi HF hM ja ID IT. | 
—— a E c7 SÉ E em E i 1. . | 
METE ТЕ isp TD MT M UNI I— nm 
НЫ a a TET madrugnd às insi wv Boni End 


MON-FRI Чи - b 00pm T 
SATURDAY 10:00am - 5 Kpm 


Dealer & OFM apar Invited 


BYTE CONNECTION INC. 77775: 


BOTTOM LINE PRICE BUSTERS! = **Who уси gonna call?” 


PERSONAL COMPUTERS 


UBM + iV, (IBM AT Compatible), with B MHZ, 540 К 1.2 MB Floppy, 20 MB HD, Graptecs 
Card Manor & Keyboard 


Іам PC XT, with 750% JED Flàppg. 70 ME HD. КП. Чї нс Cand Mono 

IBM PC XT, with 640K, (BM 200 Киш, ІВМ 20 ME HD. New êvarî, Gragtecs Card 
Monitor... 82559 IBM PC AT #299, 512K, Тр Floppy. IBM 1000 HD .., $4385 
IBM PC AT, with 512K, KB, 20 MB HT: 

IBM PC Convertible 80 C &B Processor, wih 512K. Twa. 720KB Ріюррес , 

IBM Proprintar $ 475 IBM Quistwriter 

ISM EGA, wth 256K Mecry.... 5 775 IBM EG Monitor 


COMPAD PORTABLE 11 eh 5178. BUZE Protease, Two 160 Fingers 

COMPAQ DESK PRO, with 640K Two 360 Fapa Geapnics Card & Monitor ... 

COMPAQ DESK PRO & PORTABLE 266, with 640K, 1 2 Floppy, 20 MB HD. 
For 86 MB, instead of 20 MB, add 


АТАТ 6300 PC, we 2551, КВ. Tan 560 Ppp, AT & T (арас Ced A Mama 
АТАТ 6500 Pius, wm 312 K 12 Fen, KB. шй Casi А Mondor ........... 
BPERHY PC-IT, wish BAUR 1 2 MB Ру #0 MBHD KB ......... 
PLOTTERS & DIGITIZERS 

CALCOMP 1043 

1044 ... $11.195 GOULD 6320 11 a 17 ... $1550 IO LINE 3700... 


HI OMP 58 $4596 OMP 40 $ 920 DMP 51/52 
$1659 HP 7560 


$1595 


51795 
... 93495 


21095 


"u-ttnutbbf$u4 


отсо 3648L . 
KURTA 12 x 12 T 
SUMMAGRAPHICS 11 x 11 5 495 18x12. — — Ty 
HITACHI 36x48... $4195 TIGER 11x11...$ 875 15x15. 


GRAPHIC CONTROLLERS & MONITORS 


HITACHI HM 2317358 A BHW 15. TER—— — s 
MICROVITEC SOSC NO GRAPHPORT П.................... — 252795 
Tanan C40 А Color 400L ... $1088 Persyst BOB 16 & NEC 1401 ... 81150 
Galaxy ВОО! & Mitaubishi 6469. . . $2895 Verticom CD-1 & М-16.... 32304 
BNW Adapter ..._............. . $1950 Ага1ЇТ.................. 82295 
Conographics 400 А Mitsubishi 34798 LP................... —— 12295 
Mitsubishi 1341 & Sigma 400 . TE NEE .. 311068 


SPECIAL OF THE MONTH - CAD YT Sperry ! "Y. 
640K, 40 М8 HO, 80287 M.C., BOB 16, NEC 1401, 


. 81285 


Auto CAD. Summa Graphics, HI OMP 46 


ESI (714) 778-6496 


SOFTWARE 


accounting Package AUTOCAD 

Ta W VERSACAD CADVANCE 

ARMOR SYSTEM'S Excalibur & Plus Series 

COMPUTER ASSOCIATE (IUS) А/Я, A/P, G/L 

UNIVAIRS Dental Management! А Medical Management. 9000 

CYMA Medical, Chiropractic, Orthodontic, Dental Package 

Physician Micro Systems Package .................... а chain $1850 
Hotel Information Systems Package 

MICROCRAFT, BALCONE, UNIVAIR 

IBM Doctor Officar Manager 


PRINTERS 


GO» A85 


$ 415 MSP 25 
CITIZEN Sal unl  ————————————— — P — 87 $ 515 
CORONA LAZER.............. —————— ee $2350 
DIABLO 835 .................. $1250 INKJET 
DIABLO 34LQ 


EPSON 28B8.......... 
„9521985 HP Plus 


FUJITSU MAX 24 MAX 24 COLOR 
FUJITSUDL2400..... $ 959 DM 2400 $ 859 2200 
ТОТА FRI о... сьо eos эль «гаг»: ак» ведено jag а TIAM 
OKIDATA 192 .... 193.... $ 479 OKIDATA 293 .. 
TOSHIBA P351 $1085 P341 


HARD DRIVES 8 BACK UP SYSTEMS - 


SEAGATE 1038 
HARD CARD 20 MB 


SEAGATE 20 MB 

SEAGATE 4051 
MAXNTOR/MICROPOLIS ASME. 
MAXTOR 105/140 

TEAC 20 MB Tape B/U 
ARCHIVE ВО MB Tape B/U 


CALL FOR WHAT IS NOT LISTED, WE GUARANTEE THAT YOUR CALL 
WILL NOT BE А WASTE. LEASING AVAILABLE. 


&1850/$2195 
ee RR 8 505 


No charges lor lasting and contiguring equipment Prices 
and availabilty subject ta R «пси notice 


167 West Cerritos Ave., Anaheim, CA 92803 


Inquiry 55 


SEPTEMBER 1985 * BYTE 421 


Inquiry 402 


P.C. Computer Brokers Inc. 


The Place To Buy Your 
Computers, Printers, Software 
And Accessories 

Teac—\, Height Drive 

360K :ل‎ 

Samaung—T TL Monitor Grean 

or Amber 87 Gea 

Ring King Printer Stands 

bl m 24" 
E 15" ҮЧйн........................ *39** 
Call Toll FREE 


1-800-245-4122 


"TBM PC Clone 
Data Link —One Year Warranty 
FCC Approved, 640K, 2 Drives, 


*895*5 Complete 
Also Available With 20 Mag 


Hard 
Drive 54 295° Complete 
Word Perfect 4.4 е—аввваааёйәвав :209** 
Monochrome Graphics Card 

| РСС Approved ..................... 90895 


end Dre Wih Controter 5614199 


Modems 


m= 
| These Prices Are Good For Mail Order Dept. Only 


erag т | i 


P.C. Computer Brokers Inc. 
3879 East 120th Ave. 


Thornton, CO 80233 
(303)450-6727 


———=1-800-245-41 22 
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NEC PRINTERS 


(1 Year Factory Warranty) 


Pinwriter P5 
Pinwriter P5XL 
Pinwriter P6 
Pinwriter P7... 
Elf 350/360. ... 


3510/15/30/50 . 
8810/15/30/50 


Optional Forms Handling 
Devices CALL 


QUALITY PRINTERS 
8415 Cement City Road 
Brooklyn, Michigan 49230 
Phone: 517-592-3749 


inquiry 289 


Protect Your 
Private Parts. 


thal — а smart piece of plastic 
А smaller than a best-selling 
whether you work alone ona сазе thai plugs inia the 
PC or you're part of a 24- 


from Rainbow Technologies. 
еса 
The key to Sentinel ix just the key. 


( Meow 


[NO] Журат Circle, бане E. [rii CA HE 
Phase {ТЫ SPIE Trias DATUR 


1 
Inquiry 293 


MEMORIES--DRIVES— PRINTERS | 


|+ B4K/1EBK/RSEK D-HAMs ae LOW PRICED 


.00 B087 
8087-2 . 8155.00 / 80287-3 . 
+ Miamory lloarda and Modules 
JRAM-2 Paralel or Serial wK . 
JRAM-3 JJRAM-AT Рас or Баг мк . 
JRAM AT-3 Pier or Ser wOK . 


"hall. 


- we gum = - Nb PP dett 

Шаган rasman кошы add эде РА. - 
Advanced Technology Products, Corp. 
PO. Box 2205 / 1141 Georgia Aa, Siver Spring, МО 20902 
Phone: 301-933-3523 


Inquiry 9 


SINGLE 


M68000 BOARD 


COM PUTER 


Оп board 6-10 MHz CPU, 20K RAM, 32% EPROM, 
two RS-232, 18-bit port, S-counler / Limers 
expandable via — iini Board. 
MESK CPU (bare board) . 

MESK CPU AST (GMHZ) . . 

MD512K Mamory/FDC (bare board). . 
MD512K Memory/FDC (128K) 

FOC Hard Disk interface option ,. ....... А 
MGBKE Enclosure w/ power -— "ETT 


ж “ à 
x a r 
et dy f 
= 
22 em 
LI 
- 4 


ся 
e 
222252 


MESK Monilor EPROM 's . 

MESK Macro Cross Assembler . . TOPIC 
AXFORTH OS w/assembler, editor a 

CP/M 68K 05 wi" id compiler .. 


Eshscatbonal Р.О. Box 16115 
DRM Gian CA 92713 
14) 854-8545 


^ эл 
SERS 


A professional package enabling 
you to design, edit, print & plot 
| electronic sc ematics. pports "A" 
through "E" size sheets, over 2000 
Cinique Library Parts, Part Rotation, 
Unlimited Hierarchy, Grids, Auto 
Panning, 5 Zoom Levels, Rubber- 
banding, Powerful Macros, Hi-Res 
| Color & Monchrome Graphics, Much 
| More! $495 Includes Everything, 


Call To Receive Free Demo Disk. 


| OrCAD Systems Corporation 
1049 S.W. Baseline St. x 
Hillsboro, OR 97123 


(503) 640-5007 


8051 
PASCAL 
CROSS 


COMPILER 


For MS-DOS Computers 


SCIENTIFIC ENGINEERING LABORATORIES 
104 Charlies Street, Suile t43 
Boston, МА 02114 Tel 617 262 3903 


inquiry 303 


CompuS$ave 
Call Toll Free: 1-800-624-8949 


A DIVISION OF ADLANKO CORPORATION 


MONITORS 
Amdek310A ... 143 Amdek 725 .. 
NEC Multisynch .. 539 PGS HX12E . . 
Samsung TTL ...89 PGS MAXI2.. 

... 12 Tean640... 
.. 999 Tatung 1370 . . 


ae ш we = + 


Sakata/fa'/Comp & RGB/840x200. ... 
Thomson/14"/Color Comp/Appla .... 
Hitachi/Milsubish/Nanao/Sperry ... 


MODEMS 
Anchor Volksmodem 12 
Anchor Lightning 2400/Software . . . 
Hayes Smartmodem 1200 
Incomm 2400/Upgradeabie 4800+ — . . 


++ э m 6 9 om 


i 
22255852257 


ae 4 9 OR oh Wok 


renn My ч > 


ee ee 


rete ite 


е т eer ees 


Cordata PC400-XT/Portable/20M ... 

Sharp PE7000 Portable/2 Drives... 
Sperry 11/1M/40M Hard Drive 
Toshiba T3100-AT/Portable/10M . . . . 
Toshiba T1100 + Portable/2 Drives . . 
Wyse 285-AT/40K/1.2M Drive .... 
Altos/OlivettiVideo Tech/Zenith .... 


CTC SYSTEMS XT $548 
640K / 4.77 MHz 1 Floppy Drive / 135 W 
Power Supply / XT-Style Keyboard / User 

Documentation; 6 Months Warranty 
TELEVIDEO TELECAT 286 $2349 


512K / 8 MHz / 1 2м Floppy Drive / LED AT 

Keyboard / Clock Calendar / Hi-Res 

Monitor 640 X 400 ; Till-Swivel Stand 
Parallel & Serial Ports 


TERMINALS 
IBM 3161-11 .., . 489 Altosill .... 
KimtroaKT7 ... 435 AlosiV .... 
Qume ОУТ-1016 . 293 Ampex210 .. 
Televideo 905... 289 Wyse 30... 
Televideo 955 ,. 445 WyseS0.... 
459 Wyse60.... 


Bo gd ua 


Citizen 120D 
Citizen MSPI0 .. 


PRINTERS/PLOTTERS 

... 179 
Canon Laser 1935 
NECCP? ... 735 
MECPSXL .. 

539 NECPG6 .... 
Okidata 293 . 
Okidata 292 . 
Ricoh 52L0 . 
Star Wizid . 
StarNXIO .. 

TT Tally MT86 .. 

Data Prod/Data So/Diablo/Fujtsu ... 

Genicom/Juk/TelevidevT] ....... 


ма» ob 


DISK DRIVES 
Gamma Drives/Apple Compatible ... . 
IOMEGA Dual 10M Bernoulli WAF .. . 
(OMEGA Dual 20M Bernoulli WIF . . . 
Mountain 20M Hard Card 


+ 4 а à à hoa 4 


mn - Y T * " à 


Taligrass 25M Drive/&0M Backup ... 2199 


OTHER FLOPPY AND HARD DRIVES 
Alloy « Archive « COC + Corvus » Irwin 
Maxtor • Maynard • Mitsubishi « 
Sanyo • Panasonic » Priam » Shugart 
= Tandon • Тиіп * Teac • Tecmar = 

Western Digital 


Inquiry 75 
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ALL TYPES OF BUSINESS, CAD 
AND RECREATIONAL SOFTWARE 
VERY LOW PRICES......... 


WE ALSO CARRY 

Epson JX-80 Color Ribbons 

Microsoft BUS Mouse W/Paint 

PTI-85 Surge Protector (#1 Raled) . . . . 52| 
Cables/Chips/Disks/Graphics Tablets 
Joysticks/Keyboards/ Power Supplies 
Label s/Mice/Stands/Surge Protectors 


® OR опол ол оъ кор о кол а з от от 


te я * mo«" п т 


e p è enp юа 


HOURS: МОМ - FRI 7AM - 6PMISAT DAM - 2PM 
IN ARIZONA CALL (602) 437-4655 
CompuSave: 4207 S. 371h St., Phoenix, AZ 85040/ For Customer 


доот (Е Intemal/Software/Apple 
AST/Codexfixorv/UDSAten-Tel . , . . . 


tauna 
ч тото ою b 


asnupas 


Service Call (602) 437-4856! Prices Retiec! Cash Discounts And Are 
Subject To Change Without Notice! Minimum Shipping Charge $4 
Purchase Orders & Major Credit Cards Walcome 


THE UNBEATABLE PRICES! 


2 SPEEDS TURBO SYSTEM 
FULLY IBM PC/XT COMPATIBLE 4.77/8MHZ 


= • 640K on Board RAM 

a 2 Floppy Disk Drives 

e Disk Controller Card 

e 150W Power Supply 

« FCC Type Slide Case 

e ‘AT’ Style Keyboard 

• 8 IBM VO Slots 

« 8088-2 Micro Processor 

e 8087 Co-Processor Socket 

e 4.77 MHZ/8MHZ Clock Selectable 


* Monitor and Display Card Not Included 


Fully Assembled and Tested 
(Other Options and Configurations Available, Please Call.) 


PINECOM AT SYSTEM 
FULLY IBM AT COMPATIBLE 


• 8/6 MHZ Clock Seleciable 
80286 CPU 


Clock Calender w/Battery Backup 
e ‘AT’ Style Keyboard 


Fully Assembled and Tested 
(Hard Disk Available, Please Call.) 


PINECOM COMPUTER INC. 
9690 Telstar Ave., Suite 204 
El Monte, CA 91731 


3559500 


5149000 


pinecom 


SPECIAL SALE ITEMS 


20 MGB Hard Disk w Controller (ST-225) 

300/1200 Modem Card Hayes Compatible 

EGA Card With Printer Port and 256K 

Tape Back Up Irwin 10 MGB 

3M 10 MGB Tape For Irwin 

Logitech Mouse System With Software 

Samsung T.T.L. Monochrome Monitor (Amber)... 

Mitsubishi RGB Color Monitor (12^) | 

ТУМ 3 Way RGB Color Monitor (13°) ..... РИ 

V-20 Ny NEC Turbo Speed Processor 

8087 Co-Processor СЫр................... ... 5120% 

Surge Protected Outlet Strips, Master On/Off Switch, 
Power on Light, Circuit Breaker, 6 Outlets $1800 

Monochrome Graphic Card w/Printer Port $7500 

Color Graphic Adapter w/2 Composite Ports 36500 

Eprom Writer Card With Software Read, Write, 
Copy Vertify Any Eprom 2716-27512 

Joystick For ІВМ With 2 Firebuttons 

Game WO Card For 2 Joysticks ........... T 


Send One Dollar For Our New Catalog 


$9500 
31699 
. 32699 


Phone: (818) 575.1882 
Telex: 5106017376 PINECOM 
Fax: (818) 575.1897 


Inquiry 272 


inquiry 405 


Disk aS TER 2 


The Uitimate 
Diskette Value... 


Discover The 
Difference ... 
2 FOR 1 LIFETIME WARRANTY 
* Performance exceeds ANSI specifications by 62.5% 

* Each diskette 100% tested and certified error free 

* 63% clipping level + Over 10 million passes per track 
» Reinforced Hubs + Tycek & (not paper) sleeves 
ss-oD * WIP labs and ID labels 08-00 


94 suam 99 


Simply top Brand-Name Quality, made in 
the U.S.A. to our specifications by a leading 
manufacturer. Factory poly in Iots 

af 25. Quantity discounts availa le. 


America's 


WCentech Premium Quality 


Color Diskettes 


м“ TIMELESS WARRANTY 

Performance exceeds ANS J. specifications by 55% 
M Each disk 100% tested and certified 

+ 14 COLORS for data organisation 

 Pkga. of 10, iyvek sleeves, wip tabs, and [D tabeis 


100 DISKETTES 
./4 5'4" Color, BOXED, 48 TPI .98 


1 .39 3.5" Color, BOXED 
64 5'4" Color, BULK, 48 ТР! .88 


.30 3.5" Color, BULK 
High Density, Color, 1.6mb, 
IBM AT Compatible 
Includes Tyvek Шу, ا‎ IO labes 
—7 Call for excellent prices on other Cen Tech products 


it; 


America's No. 1 
Name-Brand 
Diskettes 


и“ LIFETIME WARRANTY 
w High quality and consistently reliable 
More rigid jackets than ever before 


595-00 ОТҮ. Б BOXES 05-00 
„74 5.25 48ТРІ.................... «99 
1.35 3.5, 135ТРІ ......................... 1.95 


DS-HD 96 TPI, ІВМ AT Compatible ......... 2.09 
Call for best ЭМ prices on heed cleaning and data cartridges. 
ET - Affordable Quality 
Nashua ` Incredible Value 
| Best Prices Ever! 


w LIFETIME WARRANTY 
w Factory Fresh in BOXES of 10 with sleeves. w/p 
tab, ID labels 
QTY. 10 BOXES 


5.25, 48 TPI, box of 10 
3.5", 135 ТРІ 


SPECIAL OF 


BULK THE MONTH 


Made in USA. 


Exceeds specifications MULTIPLES 
includes Турек siteves and urptab | OF 100 


514DS-DD BOE 


ORDERING INFORMATION 


TERMS: Free use of VISA, Mastercard, and American Express P О 

orders Bocepied hom r tOrnporshons rated JAZ or better. 
t and schools on 2*v-not 30. PAYMENT: Add $3 00 per 

100 Graketes of паство Thereol, add $3.00 for haad citanıng lut or 

dozen nbbons, add $3.00 for COD orders. 

PRICE PROMISE: We wil better any lower delvered prca on Ihe 

same products and quanbbes advertised nabonaly. 


Lal. LRL sua mri ma 


1-800-233- 2477 1-801-561-0092 


199 Cottage Avenue 
Salt Lake City. Utah 64070 
(Aomputer Hours: Bam to 5pm 


fairs, inc. inime) 
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6800/6809 


Micro Modules 


M TT ЧТ 


nh AAAALA 


ОЕМ 5800/5807 MICROCOMPUTER 
MODULES for dedicated control and 
monitoring. interfaces lor sensors, 
transducers, analog signals, 
solenoids, relays, lamps, pumps, 
motors, keyboards, displays, IEEE-488, 
serial I/O, floppy disks. 


Wiaek Comp 
vy | WINTEK | TEK | WINTEK | 
317-742-5428 


Inquiry 381 


COMPLETE MONEY 

MANAGEMENT FOR 

HOME AND BUSINESS. 

* Checking, Savings and Credit Card 

Mgmt. • Smart Account Reconciler 

Wilh Automatic Error Oatector 

* Budgeting « CPA Designed • 

Financial Statements * Graphics 

. Speed Fi нера ain 8 . «ар 
Base «ing 


Apre $. Fop Up Gal шг ori 
Tax mts E cwn More. 


Inquiry 264 


I 


eat the an 


\feall 


° DOS partitions to 
1GIGABYTE 


» Spans two drives in one 
bootable partition 


« Supports big drives on 
AT and XT 


» Secures data 


GOLDEN сч SYSTEMS 
Me y A 2870 Fifth Avenue 


Suite 201 
San Diego, CA 32103 


619/298- 9349 


Inquiry 144 


i. p  !mtonlya 
n т Printer buffer | 
DCB THiS E THE MOST 10PHESTICATED 
PRINTER BUFFER - MULTIPLEXOR - SWITCH 
WITH Тао NSFARATE IMFUTI ань АМП РАНА j= 
TWO SEFARATE OUTPUT ([RERUAL AMD FAR ALLL) yt. 


D BUFER WITH ANY INPUT TO 
Ed Le TOU САМ COMMECT Г eb то 1 


COMPUTER TO ? FRINTEHL OF f COMFY 
AMD P * PRINTERS AND MORE я » COMPUTER TO 3 FRINTERS 
oF 


TO He KB AND = Hie KB TO i MP | 
PAUSA COPY AND RESET PURCTIONS 
ee мы т om 3 TOF 
BIT. PARI хонор DIR . ATI 
DCB-A-94K 1 [OR DCB-B-mAK $ RR F1 
19 Peut saggy мый рава cuties qun cive 
ALSO, WH HAVE THE ЫСТ COMPLETE BATA a remos 
инт МЕТ РАНА ЫН 
GR VICE FERIA, JUFT BY MOYO 20-0. А BAUD RÀ —_ B 
He TO нос 


PHOTOOOL FULLY RAMAR 
INOLUDES DTR, ATS XCH/XOPF. FARITT, oir 


DU g m : 
[**] Power = tai саўыз BOT ıncl sil p m= 
g=: . serialOparallel 


DCU bi-directional converter 


INTECTRA Inc - 00.221 


rer? Hrs BLY Û 
MOUNTAIN YIR'W -CA-9a04 


3^ 415) 967-8818 TX 345545 


FHL QT Pius 
а pee 
&/32-Bit 68000 CPU — 10 MHz 
vmi Dm 


* 512Kb RAM to 1024Kb НАМ 
» 2 to 3 8-Bit Parallel I/O Ports 
* Hard Drive (20 Mb or 30 Mb) 
a 720Kb Floppy Drive 


e Soltwnra included: T Basic; Word 
Processing: Spreadsheet; Utilities 


Frank Hogg Laboratory, Inc. 
115-474-7858 TELEX 646740 — 


Inquiry 136 


WEF erican 


Semiconductor 


30MB Чына 
OU Hard Dmm 5325 ALL Т. 


1-800-237-5758, EXT. 815 
inside Fonda Та 
ТТТ] EAM 
„ый ILI. IE РЕЛ RTL]. тЫ 
18520 Н. Florida Ave., Lutt, Florida 23549 


Inquiry 20 


Ep» FORTRON CORPORATION OU MD 
ا‎ - FAX: (415) 490-9156 


FU 3225 SELDON CT., FREMONT, CA 94538 


ORDER TOLL FREE: (BOO) 821-9771 


U.L. Rated * High Reliability * Full Technical Support 


* U.L. recognized, yellow card available Fite z Е-1011155) 
s Meat FCC class B, European safety spec. 
a 115/230V AC convertible 
* Low noise DC fan 
* OVP, OCP, short circuit protection 
æ |BM* standard pin out or Faraday type pin 
out selectable 
e 100% 24 hrs. burn-in 100% pre-shipment test. 
One full year warranty 


140W (Typ.) 150W(Max.) Gon ung ust Dep нн эрү Chan к ум Sart mene You Сы P FC 5192 200W (max) 


t^e сакоо of 
PCIXT $129.00 FRAG con oes padama ПЛ Intemational Gomme Machen PC/AT $189.00 


FC 620 FC 550 (CT FC 730 (CT-6050C) FC 1730 
Color Gra і Monochrome /Grap 384% Multifunctions d Multifunction Card 
Mono! Printer Printer for PC AT 


Hard Disk FC 230 
Controller Floppy Disk Controller 


FC 150 H 77 MHZ) $140.00 
* Drives up 10 Inur A" Boppy dete FC 100 (LOO ЫН $109.00 
* ан * Сораја to 640K on board 
| a BON? 
oe oum BEE 
$59.00 a Omana (Bái ^ comp HOS 


Enhanced d Graphic Adaptor FC 427 (8150 Type) $79.00 
j "t compatto $239.00 e 


HER XY COO FC 437 (5181 Type) 


wi printer port 


EGA Monitor $459.00] | 220—7" 
......EGA Monitor $459.00 | i apg al = OR) upto 


бо و‎ mite Piette ene) ЩЩ) ттр 
sU HT Fm ID $259.00 


STEPS MM tol rat ма 
oed рее» nc NA 
TREND 

ae tm" ks" x d 

я Будет анына ted DLL ашый 


MONITORS $89.00 Tape Back-Up Printers $89.00 


tw г controller, cable & tape) 


e Monochrome 
Тайке MM 1222 A/G 
Warn 


+ Color Hi-Fen (ee x 207) 
Taurg СТЫ 18D KE. » 
e Enhe | Graphic (40 350 20 МВ . o 8525.00 * Min steeping А handhng $6 00 
9578.00 зуе * СА ев add 6 5% Тал 
м -—- n any NAL a fiesiocking charge 159» 
+ 31 ма сынмас о ма) ony. 6408.00 ayagan = MB * No nn. goods w/o а АМА no 
Syagen 60 M » Pros яс 10 change wig nonce 


Inquiry 132 for End-Users Inquiry 133 for DEALERS ONLY SEPTEMBER 1986 » BYTE 425 


the 
giveaw 


ORGANIZATION INC. 


MSO, the leader in cost effective computer 
systems, is offering the Sanyo MBC 1200 
at a giveaway price! 


The MBC 1200 Accounting Software 


A, 
-G/L, A/A, A/P, Inventory and Payroll Ф GAN YO 


modules retail for $398 per module. Now 

from MSO you pay only $99 per 

module or all five for $299! Second MBC 4 200 
disk drive with fan-option available. 

COMPAT disk utility available. 


SPECIFICATIONS: 

*Two Z-80A (main and subsidiary) CPUs with no- 
wait mode for fast execution, substantial 
memory capacity (RAM 64KB, ROM 4KB). 

e High-resolution full graphic function wiih 640 x 
400 dot matrix display. 

«Choice of 33 or 40 line text mode. 

e CPIM operating system complete with 
interpreter, editor and all utilities. 

» Easy-to-use Sanyo graphic BASIC. 

«One (MBC 1200) or two (MBC 1250) internal 
double-sided, double-density, double-track, 5v4^ 
siim-type 640KB formatted mini floppy disk 
drives. 

s Special design featuring detachable ergonomic 
keyboard with coiled cable. 

einterfaces for Centronics printer and one RS- 
232C port provided. 


20 meg internal hard drive sub- 
system for Sanyo MBC 1100, 


аан mere d Tg Ра алы шнын 


° Wordstar * Spellstar 


e Calcstar * Mailmerge 
e Infostar * Basic 


805/393-2247 


All systems carry luli 90 day warranty. 


CASH PRICE ONLY 


Check in advance. Add 3% for VISA/MC. Shipping 
& handling charges will be added to each order. 
For our catalog with complete details 
and prices, send $2 to: 


Micro Supply Organization, Inc. 
4909 Stockdale Hwy. #180 
Bake:shielg, CA 93309 


1596 Rastoctong on Returned Orders 
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P.C. MEMORY HOT LINE 
LEADER IN WHOLESALE PRICING 
(MAJOR AMERICAN! JAPANESE) 

DRAM CHIPS 


/4164 ‚99 
/41256 52.30 
ІВМ РС-АТ CMPTBL. $999 

XT CMPTBL. $555 


/ 
/20MB HD/HH + CNTRLR $389 


SEAGATE HARD DRIVES: 
Тад?! SOMO HHH 449 
57225 Z0MB HH $29 
WSTAN DW CXTRLR WH? 5 99 
5DMB HÜ'HHM = CNTRLA Ы 
ТЕМ, 555v FD in 
РС.АТ CMPTBLE M 8DARD $575 


Also we carry 7500, 745, 7415. TALS, TAHT., 74HCT, ECL, 
in stock. Also dishonest. Moppies, dives, manitors, add-ons 
Ки PC, XT, AT, peripherals, РС, XT, AT compalibies. 

„млр CALL FOR VOLUME DISCOUNT 

Yoluma Discoun Cal (816) at | 
m i TOLL FA FREE- COD. Cash or Cashiers C 
1-800-423-5824 / Cahora габата 1 
(Mi. order $150) 


Inquiry [OI 


INI-10/AT 


PC-AT EXPANSION CHASSIS 
€ Full 16-bil PC-AT bus 
Û slots 


Dealer Inquires Invited 
List Price $1, 400.00 - 


INI Computer Products 


6915 Hightech Drive 
Midvale, UT 84047 


E ا‎ 
Mark Jenkins 


Inquiry 170 


MODULAR 
DATA ACQUISITION 


e For IBM & Compatibles 
e Flexible and Inexpensive 
• Money Back Guarantee 
e Free Technical Support 


Fast Delivery 


QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


Inquiry 285 


Communications Board 


For IBM-PC/XTIAT & comp. 
Dual RS-232C interface 
Optional software supports 
COM1, COM2, COM3, COM4 
Jumper selectable interrupts 


Fast Delivery 
© QUA TECH, INC. 
476 E. Exchange St. Akron OH 44304 
(216) 434-3154 ТЕХ: 5101012726 


Inquiry 284 


Low COST UNIVERSAL 
PROGRAMMER KITS 


PERSONALITY MODULES fe QUIRED 
LP AND ME ee 


RS FOR MOST 5 
a "wal ALL S¥ EPROMS. EEPROMS 
A INTEL MICROCOMPUTERS 
Bite раси Siz Аб 0 $29 
VISA & MASTER CARD AC 
B&C MICROSYSTEMS 


6322 MojAvE DR. SAM Jose СА 35120 
Prone (406) 997- -7685 TELEX 4995363 


UN I YVERSAL 
EPROM FROGRAMMER 


NO PERSONALITY MODULES REQUIRED 
ON LI AND MENU SELECT ION 
ON BOARD 


ZERZER RSE 


14u09C-33 $545 LOS ind = 
DRIVERS $35 ING 
VISA & MASTER CARD ACCEPTED 


BAC MI CROSY STEMS 


6322? Mosave DR. San Jose CA 95120 
PHONE (H08) 9397-7665 Terex 4995563 


ANG PORT FUTURE OS TON | 
SOFTWARE DRIVERS FOR MOST 
V EPROMS, CEPROMS 
AND INTEL MICROCOMPUTERS 


Inquiry 3 


NEW DEALER 
SPECIAL 


XT— COMPUTER 


640% MOTHER BOARD W/OK 
256K RAM 

135 WATT POWER SUPPLY 
FLOPPY DISK CONTROLLER 
FLIP TOP BOX 

XT/AT KEYBOARD 
MONO/GRAPHICS/PRH (MERC) 
TTL MONITOR W/SWIVEL 

(1) 360K FLOPPY 

PARTS 

ASSEMBLY & TEST 


20 MEG HARD DISK W/CONTROLLER 


AT COMPUTER 


80286 MOTHER BOARD 

М 512K RAM 

200 W POWER SUPPLY 

АТ BOX W/KET LOCK 

SERIAL & PARALLEL CARD 

AD KEYBOARD 

1.2 M FLOPPY 

FDO & HOD CONTROLLER CARD 

PARTS $1,250 
ASSEMBLY & TEST 150 


$1,400 
40 MEG 40 MSEC HARD DRIVE 615 


EGA CARD 285 
EGA MONITOR 449 


XT PORTABLE $995 


640K MOTHER BOARD 
640K RAM 

MULTI 1/0 CARO 
CLOCK. CALENDAR, 
SERIAL, 

PARALLEL 

TWO 360K 

FLOPPY DRIVES 
MONO/BRAPHICS/PRM [HERCL] 
DETACHED KEYBOARD 

135 W POWER SUPPLY 
PORTABLE CASE 

9" MONITOR, GREEN or AMBER 


ADD ON BOARDS — PARTIAL LIST 


| XT-840K TURBO 4.77 /8 MHZ W/OK 
| LOCAL AREA MET CARD W/SOFTWARE 
| 8B4K MULTI-FUNCTION (AST 6 COMP) OK 


MODEM CARD 300/1200 (HAYES COMP) 
DISK 1/0 2Р0 CTAL PRH. SER, CLOCK, 

CAL, GAME 

AB SWITCH BOX W/GAK BUFFER (1:2 or 2:1) 
AB SWITCH ВОХ (1:2 or 2:1) 
COLOR/GRAPHICS/PRINTER CARD AGB 


ACS IMPORTERS 
5311 DERRY AVE. UNIT A 
AGOURA HILLS, CA 91301 
HOURS 9 AM - 6 PM PST 
(818) 889-109? 
TELEX: 299353 POST UR 
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THE BEAUTY AND THE BSD 


We've Finally Tamed the Beast! 
Loaded with Languages 


Full 4.9BSD UNIX" 


Each 375 comes standard with a complete 4.2BSD 
UNIX system. We don't skimp on software. And we 
can even give you EMACS, INGRES, TEX and SPICE for 


Tum on your 375 and start developing your own appli- 
cations. It's that easy. C, FORTRAN, PASCAL BASIC, APL, 
Assembler, LISP and PROLOG: they all come standard 


on every 375. 
À Portable Computer for the Serious User 


At last, a powerful, portable (9105) scientific computer for all your serious work. The 375 combines the advantages of a 
VAX™ with the size, versatility, and price of a micro. All the software tools are there. It's even small enough to leave on 


those special applications. 


your desktop or take wherever you need it. And it's available direct to you right now ! 


Specifications: 


Standard 375 Features: Options: 
Processor: Series 39000 ™, 10 MHz, virtual memory. FPU Ethernet: 
Main Memory: 9 MB RAM, no wait states. Main Memory: 8 MB RAM, no wait states. 

Disk Memory: SO MB Winchester. 1 MB 5%-inch floppy. Disk Memory: up to 280 MB. 

Serial Ports: — Four RS-939, integral НРО, up to 38.4 KBAUD Expansion Interface: SCSI, with optional cartridge streaming tape. 
Printer Port: Configurable Centronics parallel. Spreadsheet: QO-CALC™ 

Size: 14 x 19 x 6 inches, 99 lbs. LEASE FOR $147/ month. 


70 Mbit, TCP/IP, 


CALL US TODAY 


„————ӘчҥтгпєЕ т eC. 


COMPUTE A =з © 5 T E m 5S 


1620 Oakland Road, Suite D200 


San Jose, CA 95131—408/279-0700 
Prepaid Sales tox and Stepping Costs not included ** Specihicobore 5 to СЕ without notice 
Un »5 à registered trademark of АТАТ Bell Labs. CECALC «5 à vacjemark of Quality Software Products. VAX «s а tracemerk of Оюна Equipment Senes 39000 is а trademark of Semeconductor Corp 
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a а SSORS 
Bir 


iniu 
amit 
атн 
* ы: 
B STATIC ПАМ5 
62644Р-15 сг „(Pans in giochi 


I.C. EXPRESS 


1535B Valley Gd City of Industry, СА 91746 
Phone 210-349-2688 IMonFr а 8-5) 


ORDER TOLL FREE 
(800) 892-8889 • (800) 882-8181 
CALL ROR CURRENT PRICES 4 LE DISCOUNTS 
Pesci 5n u Cann è Maspnercaeda Visa ag: 
Ppi = dei change M Утуп отат $100 


Ci ho^ set Seri л! 
ro ney ¥ aI гч] UPS Ground I$ 09 UPS Av ачам 1 M 


ALL MERCHANDISE ES 100: GUARANTEED 


Inquiry 168 


CROSS-16 META 
ASSEMBLER 


Tabte drivan 8/16 bit cross-assembbor 


Tables & Example Source Files are included for 
ALL of the following processor famshes: 


1802 3870 64180 6502 
6809 686811 

8051 8085 
8096 ZB 280 


Малом сатып full insiruecmions for creating 
new tables for other (future) processors. 


Produces 8/16 bet intel and Motorola hexcodo. 
5" 0500 for PC'MS5-OOS 2.0 or greater 


$9995 US #13995 CON 


Would ненае bepp (AIRMAIL) & handing nriuded. Creda 
Coed ders 16139 95 CONI please zpeciy Card numbu, 
name ал cord and rigery dain 


Universal Cross-Assemblers 
FO. Box 384 bedford. 8.5 
Canada ВЗА 2X3 


Inquiry 361 


ts ste 
дй 


PROFESSIONAL 
HANDICAPPING SYSTEMS 


PROFESSIONAL SERIES™ thoeugeedthey ung ror; Tg 
Ab hea hapana Seta 7 reper) Vp e, Adrien fue pog 
Sine cele 

Angie Maule" — Compieia hat analytr ughisght Bus hatc Pales. 
чарчы bean ^" modus FUA SO расама 124006 

Расын Vbuitbsthep e Aptien kitisi — farum Vetus Арчи 
EA eg atten Ioa ° $m 

Data Quer Mansger toutt = Aer sore ГЇ uui 14 rara 
арч. E modus ($495 am Fio Viu Modus FPS 


DSL Rote Trou nS Goer d" batur — Foe clas Cole le 
кал.“ enm Pept terug nien thes iy eR on BAD of vor 


Барра Prete Ран н" — Gh mfi tld рэр cite SINE 
owes Seo 1 


Epania unyon Anges = ionary 34 epn BM (ono maa 
i J} oppi. $9 Еһрам Leron JPRS 


Herran врттен е Шан ча ad IHN Frij M x 


Томана ai е ue e ت ا‎ ый үч یک‎ ейп 


i zd 2 MC AMEX Sinh 


FREE CATALOG 


Inquiry 278 


| your FREE 


SFANSI- 
CONSOL 


The Integrated Console Utility TM 
All the little things IBM forgot! 
for IBM—PC, XT, AT & clones. 


a 12 10 3.0 times faster DOS & BIOS 
screen writing 

• тоге ascapa sequences than ANSUSYS 

* usabig in any language 

* scroll recall laciity 

e compatibility wP & AT software 

e full EGA suppad 

æ 255 character lypeahead Oulter 

* increase key repeal rate 

* no scroll blink lor some adaptors 

e VT 100/52 emulation 

e auto dual screen disabip 

ә keyboard induced breakpoints 

> window support 

* support for 50 (ine display 

* many many more Ще fealures 
400p Manual (w^ ship case) & dish $75, or jus 
Shareware disk $25. As dewribed in IX ll arid 

February 86, pg. 282 and ut P oru. June 85. pp. В, 


HERSEY MICRO CONSULTING, INC. 


Box 8276), Ann Arbor, MI 48107 
ES شت‎ x525  VISA/MC 


Inquiry 160 


"CPYAT2PC" 


IS LIKE HAVING A 


FREE 
360K FLOPPY DRIVE 


Allows copying of IBM AT file for use on 
IBM PC's & compatibles with na modifica- 
tion of existing hardware or soflware. A 360K 
floppy drive is not required. CPYAT2PC may 
reside on your ІВМ PC/AT hard disk and 
copies 1 file or entire subdirectories in 1 slep. 
Also runs on other AT cumpatibles such as 
COMPAQ 286, ZENITH 2-200. and KAYPRO 
2861. Dealer inquiries welcome. ONLY $79 
+ shipping. 

MICROBRIDGE COMPUTERS 

Sky Way Building, Suite 125 
655 Sky Way, San Carlos, CA 94070 
(415) 593-8777 * (415) 595-2150 


ШЕН CHECK, COD WELCOME — =" 
ma (Ргераутепі Required) 


Inquiry 235 


IEEE 488 
Interfaces 


for instruments, plotters, 
printers, digitizers, PCs, 
Macintosh, etc. 
Call or send for 


Technical 
Guide 


lO tech (216) 439-4091 


23400 Aurora Road 
Cleveiand, Ohio 44146 
Telex via WUI 6502820864 


Inquiry 424 


Inquiry 38 


ORDER TOLL FREE 
24 HOURS EVERY DAY 


800-662-2686 
HARDWARE 
COMPUTERS 
IBM COMPATIBLES 640K Rom, Keyboard, 1 yr. wor 
wil Floppy...699 Plus 20MB Hord Disk . . 999 
PANASONIC Business & Executive Partners. . . . CALL 


ATARI ST COMPUTERS ..,................. CALL 
MODEMS, BOARDS, DRIVES 
Evercom 1200 ntamol,. 175 tmn ee 


Faliree J-Ram 2 . 


ee ew 4 te МАЫӨ LXUP URP ADS NA. prira 


nr 


eancina - PES HAITIENS 2 ЧАРТ а а ооо нач 


Ж... Arrdek 600/722 .. , 429/519 
199 NEC 1280 TTL Mono. ... 129 
NEC 1401 T $m . 


te s mdp 


Call Toll Free 24 hrs Every Day 
800-662-2686 orders only 


for Ca Orders, Tech Support, Price Quotes, info 
445-668-9350 9-5 pocific time, m-f 


Call or Write for Free Catalog 


PAYMENT: (No Fee For Credit Corda) Viso. ——À a 
Cashiers Checks, Personal Checks wtih 2 week 

Qualifted P.O^s. Cafifomo reddant odd soles C! 
SHIPPING: UPS ground2% per order, $5 min. FREE for SW 
orders over $1000. UPS Blue-3% per order, $7 min. FREE for 
SW orders over $4500. Priners, молот, Disk Drives, 
Computers — Call tor charges. 

AB Products New with full worontles 

Price & cvallabiliy subject lo change without notice. 


584 CASTRO ST. Сер CA 94114 


d division of MICSS Inc Computer & Software pecai ance 1981 
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DON'T MAKE 


A $300 
MISTAKE! 


WHEN YOU CAN 
BUY IBM COMPATIBLE 
SOFTWARE FOR 
ONLY $6 A DISK 


OVER 500 DISKS FULL 
OF PUBLIC DOMAIN AND 
USER SUPPORTED PROGRAMS 


Recently a Customer Wrote... 


"a. o Um SICK! Friday alternaon ! bought a 
$300.00 data base manager from my local 
computer dealer. When ! got home і found 
out my neighbor bought the same kind of 
program from you last week lor six dollars. 
What's worse, ! like your program batter! 
Please send me your disk directory and the 
following дівка..." 

What can we пау? lan’ il realty about time 
you discovered that spending big bucks for 
all of those “glamorous-name” software pro- 
ducts dosan necessarily guarantee you 
anything but a thin pocketbook and a fancy 
copy protection scheme? 

No... Computerland won't isi! you about 
Us or our great software. But why така а 
$300.00 mistake? Many ої our $8.00 pack- 
6006 will actually do everything balter and 
faster than ihe great "Sterword-dolus-4.5.6", 
and you can keep the difference. 

Here is jusi a sample of our library by 
ca | 


WORD PROCESSORS 


PC-Write 2.6 (#78) А full featured word pro- 
cessor Lhat is faster than Wordstar, 
DICTIONARY (1378) Dictionary type soeli- 
ing checker. 

IV-ED (4415) Word processor - editor. 
LETTERWRITER (#415) controls letter pro- 
cessing. 

PC TYPE (4455) Jim Button's contribution 
to & full fledged word processor. 


SCREEN EDITORS 


FOIL EDIT (i347) Full screen editor. Top to 
bottom and left to right. 


TEXT PROCESSING TOOLS 


FOGFIND (8378) reverses writing complex- 
ity using the "Fog Index". 

WORDSTAR AIDS (4379) collection of the 
moat useful ullikies for the Wordsiar user. 
PC OUTLINE (#414) Стама and collapse 
and outline. Great for plans, essays, etc. 


DATABASE PROGRAMS 


PC FILE Ill (45) most popular database pro- 
gram from Jim Button. 

U-MIND (8133) Fast hashing makes [his a 
dandy database. (intelligent database) 
NEWBASE (8233) Manu driven database tor 
the beginner. 

PC-DB8MS (#383) A relational! database 
managemant aysiem that provides on-line 
help and screen editing lunctions. 

ELSIE EXPERT SYSTEM (#398) Artificial 
intalligence ahell io build à cusiom 


PDS*BASE (#336) Complete hierarchical 
daia base system master/detail or mother/ 
daughter typo. 

CREATOR (#339) create, report, and sort 
makes Ihis a super database manégement 
зузіет. 


DATABASES 


BOBCAT (i247) Smali business database. 
Excetignti 

MFIND (#311) Database of over 2000 movies 
that сап be searched in any calegory. or you 
can add your own. 


SPREADSHEETS 


PC-CALC (#199) Fabulous 123 work-a-like 
from the author of PC-File, 

PC-PAD (8408) Spreadsheet end address 
book program written In basic. 


SPREADSHEET TEMPLATES 


LOTUS 1-2-3 TEMPLATES AND MACROS 
(#140, 141, 165, 257, 289, 301-304, 406, 414) 
Why spend hours of writing your macros 
whan (hese аге ready made? Modify them 
yourself, 

SYMPHONY WORKSHEETS (#305, 306) 


FINANCIAL PROGRAMS 


PC-CHECK MANAGER (4275) Keeps mul- 
tipla checkbooka in balance. 

TAX FILE GBS (#295) Tax record keoping 
sysiem thal savea you money on April 15. 
SAGE TRADER (#242) Analyzes commod- 
ity trades. Don't "short" this one! 
PORTSWORTH PACKAGE (#101) Evaluates 
your ever changing stock portfolios. 
FINANCE (#164, 227) Determine present 
and compound values, interaal rates, etc. 
HOME FINANCE (#406) Lotus 1-2-3 Macros 
for reai life applications. 

PC-GENERAL LEDGER 1.2 (#237) An excep- 
tonal accounting system. Used by some 
CPA's. 

TIME AND MONEY (#251) Financial record 
keeping and analist system. 

LOAN AMORTIZATION (4389) For output 
to screen or printer. Lotsof on-line help. 
BABIK CHECKBOOK (4271) Keep track of 
chackbook and personal finances. 
ACCU-TAX 1985 (#479) You can't buy abel- 
ter “commercial” program. 

MR. BILL (4469, 470) Prepare invoices. client 
report, audit trail, eic. 

ANALYTIC CALC (8430-432) 3 disk set. 
Complete spreadsheet, database, graphics, 
word processor - lasssi! 


COMMUNICATIONS 


CIRCLE DISK NUMBER DESIRED: 


knowledge-base. QMODEM (4310) The best and fastest com- 
ее — u— р ия я м л р т п к к (AX к „л ы п пы ee mA m 
| ORDER FORM 

123 # $ 6 ? 
| LONE STAR SOFTWARE, INC. зала 
| 2100 Hwy. 360, Suite 1204 41 42 43 44 44 که‎ 47 
1 Grand Prairie, Texas 75050 6! 62 5) & 65 
214/647-1010 павы в 
| SHIP TO: 
| 
[| 
| TOTAL # x$62-_ o 


l DISK DIRECTORY (Exzplanshon of all files & programs) x $6 = 


OTHER 


1 SUBTOTAL 


| TEXAS RESIDENTS ADD 64% TAX 


SHIPPING & HANDLING 
| 11 $120 ena $0 for mach айа њое аны) 


| TOTAL 

ЁС) MASTERCARD — О VISA 

| CARO NO. 

| EXPIRATION DATE 

| SIGNATURE 

PLEASE ENCLOSE CHECK WITH ORDER 
ae ee ns 
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= 


A1 452 453 484 455 ANS 457 4&8 469 ат) 471 472 473 474 475 476 477 418 а? 480 
481 482 483 Айа كه‎ 458 487 453 4582 490 495 402 493 494 493 ФА 40? 456 460 406 


eb 67 85 69 70 71 72 T3 Т4 ТУ ТЕ ТТ 78 78 & 
B5 бт 55 BO VO 91 92 V3 м FS FE YF Và V9 100 
101 102 109 104 105 106 10? 108 199 030 111 112 113 015 716 117 118 118 120 
127 122 129 124 128 126 127 128 129 130 131 132 133 134 036 196 137 138 199 140 
141 142 143 344 146 148 147 144 190 180 151 162 153 184 186 188 187 188 150 160 
WO 182 J 054 158 168 18? 158 169 170 171 172 03 174 175 178 177 178 179 100 
101 182 183 154 185 188 187 166 18% 100 191 192 101 194 195 108 197 168 199 200 
70! 20d 20G 204 205 206 207 208 200 20 211 212 712 214 215 218 217 218 210 220 
221 222 203 224 228 298 221 228 229 230 21 232 232 204 235 238 237 238 239 240 
24) 242 243 244 245 206 247 248 249 250 251 252 253 254 255 286 257 248 259 280 
701 262 203 264 265 200 267 268 269 270 27! 272 272 274 275 278 277 271 279 280 
28) 262 283 294 285 296 287 280 209 290 29! 292 299 294 295 296 297 298 299 300 
а. 307 202 305004 306 308 207 308 509 310 211 172 NI 344 378 318 M? 214 218 220 
2 32) 322 323 344 225 328 227 328 129 390 201 232 332 204 335 236 337 234 239 340 

Зач Заў 241 344 MAS 348 247 248 349 350 181 242 353 384 MAS зла 347 248 зво MAD 

301 362 383 Эба 385 368 267 268.389 370 271 372 372 374 IPS 376 377 ЭТЕ 279 340 

381 382 383.354 348 зве 287 288 389 390 291 2392 200 394 HS 306 297 208 200 400 

401 402 403 404 403 408 407 408 409 43D 411 4*2 413 434 415 416 A1T 418 419 420 

421 422 423 424 428 426 427 428 420 430 431 432 A33 434 418 436 437 438 439 440 

441 442 443 444 445 446 447 44B 440 450 A51 452 453.454 455 456 457 458 459 460 


municalions programs you can buy at any 
price, bar nane! 

PC-TALK (#16) The classic "Freeware" 
Communication program. 

PC-VT (#286) VT-100 Emulation. 
SYSCOMM (#338) Manu driven system allow- 
ing unattended filo transler, 

ABBS 122 (4212) Become a SYSOP and 
start a bulletin board. 

FIDO NET (4333) Bulletin Board System. 
Parhaps ihe easigsl 10 run. 


MATH AND STATISTICS 


EPISTAT 3.1 (488) Statialical analysis of 
small to medium-aignad дага samples. 


LANGUAGES 


CHASM 2.13 (i10) Cheap assembler wilh 
tutorial. 

XLIBP 1.4 (#148) Lisp tanguage interpretar. 
MVP-FORTH (1431,32) Two disk set of Moun- 
tain Valley Press Forth. 

3FORTHS (8352) To modify or expand your 
own forth language. MVPFFORTH, FORTH- 
Н and SEATTLE Compoultera Forth. 
PROLOG & UNIFORTH (#417) Complete 
with edilor and documentation. 
SHOCREST BASIC (4409, 410) *wo disk sel. 
Real basic inlerpretar with manual. Can be 
used wilh a multi-user system. 

ESIE (4398) Build and generale an expert 
system in a flash. 

PASCAL COMPILER (#424) Written in 
Turbo Pascal. 

P-BASIC (#381) BASICA work-a-like for 
Clones, eic. 


UTILITIES 


DISKCAT 4.0 (#106) Catalog all your disk 
files in а hurry. 

GINACO (#66) 54 polished routines writan 
in basic for any beginner or exparia. Wa love 
it! 

ULTRA-UTILITIES 4.0 (133, 245) Recovar 
lost (iles, modify sectors, еіс. Like Nortons. 
SYSMENU (#250) Build a manu driven menu 
sysiem. Excellent for hard disks. 

LOAD-US (N284) Allows Lotus and Sym- 
phony (о be used on a hard disk. 
PC-DESKMATES (4405) Better then Side- 
kick end ali of tha rest oí the memory resi- 
deni desktop utilities. 

ALIGN 1.5 (N217) Disk alignment tool. 
TOP UTILITIES (4273) All of the most re- 
quested utilitias on one diak. 

NUMZAP (#284) Removes fine numbers from 
BASIC programs. 

HARO DISK UTILITIES (#478) A colleclion 
of ihe best in the library. 

UMPROTECT (#414) Various roulines to 
disconnect protection schemes. 


8 9 0 77 12 13 та 15 16 717 OB 18 20 
28 فج‎ 30 $39 32 33 M 5 36 37 35 39 а 
قي‎ 4D 30 3) 52 S3 S4 3A AA ET 5А 56 ED 


+ 1985 Long Shar Sotware Inc 
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PATCHES (#376) make back up copies of 
some of ihe most popular commercial pro- 
grams with this collection. 


PRINTER UTILITIES 


SP 3.4 (#186, 275) Printer bulter ihal parti- 
tona your dala 50 you can use your compu- 
ter and print at iha same time. 

SIDEWAYS (#265, 411) Prints text sideways 
on an Epson printer. 

BETPRTR (479) Seite up Epson printer from 
a Menu, 

SLIDE (#244) produce medium resolution 
slides and overhead transparencies. 
PRINTER UTILITIES (4411) Sorgasboard of 
utilities and tools. 

EPSON PRINTER UTILITIES (#326) Spool, 
sat up routines all designed for Epson codes. 
BANNER (#305) make long banners with 
Іагде jalters. Includes MS-FORTRAN source 
codes. 


EDUCATION 


EQUATOR (#249) A teaching too! for math, 
science and finance. 

PC-TUTORIAL (#403) A first coursa in pom- 
putar usage covering various aspects ol MS- 
DOS. Goad! 

PC-PROFESSOR (#105) Learn Вавіс the 
easy way. One of the best tutorials on 
BASIC. 

PC-DOS HELP (4254) type "help" tor the 
DOS command you forgot. 

FLASH CARDS (#367-370) 4-disk sel. 
Vocabulary builder, spelling teacher. 
TOUCH-TYPE (8320) Advanced type tutor. 


GAMES 


TOP GAMES (#274) The mosi requested 
arcade type games. 

ARCADE GAMES (4293) Another goodie 
bag ol top Arcade games. 

TRIVIA GAMES (4327-329) Lots of files and 
documentalion for hours of fun, Will not 
work on PC JR. 

PC JR GAMES (#354) Games that will work 
only on PC JR. Combat, dungeons and 
dragons, Globa! Thermonuciaar War. 
MISC. GAMES (8390) Good selection ol 
educalional, adventure, and arcada games. 
BIG FOUR GAMES (4272) Texas most pop- 
a STARGATE, ZAXXON, AIRTRAX, and 


MUSIC 


PC-MUSICIAN (#127) Compose music on 
your PC, save and play again. 

PIANO МАМ (#279) Play your PC keyboard 
like & piano. 


APPLICATIONS 


GENEALOGY ON DISPLAY 3.0 (#90) 
GENEALOGY - FT 1.25 (#240) Irom Pine 
Cone soltware. 

LABELMAKER (#146) Our favorite label file 
and maker. Menu drivan. 

PC-FLY "Fliteptan" 2.1 (8281) Pilots prepare 
and file your flight plans. 

RECIPE 63 (4281) Recipe index lor use wilh 
PC File 111 (#5) 

FAMILY HISTORY (4361) Family history, 
ancestor and decendant charis, Sample pro- 
grams. 

FORM LETTERS (#388) LOTS of samples of 
iha most commonly used business letters. 
Modify! 

HAM RADIO (#436, 437) Electronic good- 
ies, design antennas, great circle, elc. 


GRAPHICS 


PC-KEY DRAW (8344-345) A small CAD 
system. Lots of demonsiration lites. 
PC-PICTURE GRAPHICS (9136) Drawing 
package allows you lo zoom, color, and 
store pictures. 

PC-GRAPH (418) Allows user 1o0 create 
graphics from PC-File report files. 
ORIGAMI (8408) Japanese ап of paper loid- 
ing. Graphics required. 

DRAFTSMAN (#400) Easy to ute presanta- 
lion quality. Mouse or keys. 
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An end ro aiskerre mnes! 


Super Star?" Diskettes 
are of equal or higher quality 


than 3M, Maxell, TDK 


and many other "famous" brand names. 


Super Star™ diskettes are 
manufactured to equal or exceed the same 
specifications as 3M, Maxell, TOK and many 
other "tamous" brand name products. 

| . They are designed for 60% or 
higher спрею evels, not the 40% used in 
ІЕМ and ANSI standards. Each is. 
guaranteed for ten million read/write | 
| passes. Every Super Star!" diskette is 
100% verified and carries a LIFETIME 
WARRANTY! 


Yet Super Star'" diskettes 
cost only about half as much... 
How can we deliver Super Star'" 
diskettes of such high quality at such a low 


nce: 

> Simple...we don't make fools out 
of our customers. | 

We bargain hard with the same 
people who turn out many of the "famous 
name" brands. Their manufacturing capacity 
far exceeds their capability to sell 
everything Ihey make. So, as large scale 
purchasers, we are able lo obtain 
significantly lower prices Ihan others for 
high-quality diskettes. 
| or example, we pay one of the 
big name manufacturers 98c for their 
"famous name" diskette in a pretty box. In 
an unequalled display of favoritism, that 
same manufacturer sells the same diskette 
in the same fancy box to a major corporation 
for 42e each. Finally, a software ае icator 
pan buy the same diskette without the box 
Or 376 


` А 265% price difference: 
for what? 


In the example above, that's a 
difference of 265% in price for the very 
same diskette! 

So you see, paying for a “amous 
name" on a diskette doesn't guaranty you 
that youre getting any mora for the 
money. 


. You may be paying for some big 
corporation's fleet of aircraft and their 
xecutive retreats in Minnesota and 
anada, but you are not paying for any more 


uality. 
р You're simply getting rooked out 
of money you could have in your own 
pocket. 


There are four kinds 
And Super Star" is right 
nd Su ar'" is right u 
there with the best. y 
| As you leaf through the pages of 
this magazine, you will see diskettes 
advertised at prices as low as Sy 
one, of course, claims to be the "best". 
It's simply not true. 
А Неге are the only kinds of 
diskettes you can buy: 
High-Clip Product: this is what you get 
when you buy Super Star'", 3M'*, Maxell'™, 
TDK'" or any number of other famous and 
nol so famous name diskettes. They have 
clipping rates of 60% or more, are certified 
for fen million read/write passes or more and 
are simply the best diskettes available. You 
can expect perhaps 1 out of 100,000 to 
fail...and that will usually be the result of 
diny or misaligned drives, 
ANSI roduct: These are "okay" 
rt TTE have a clipping vm of 
| o. sua аге all-Qut from 
Aa ula url's атар od fr 


luct ine. You 
can expect about T out 20 to fail in normal 
usc 


DISK WORLD!, Inc. 
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But that failure rate has more to do with the 

isk drive rather than the diskette.) The price 
difference between an ANSI-spec disk and a 
High-Clip productis only a few cents. Bul the 
e ure rate of ANSI product is 50,000 times 

igher! 
Düplicator Product: This is a catch-all 
Galego ‚Зоте ol it may beHigh-Clip — 
Product, some ANSI spec, sorrie cosmetically 
blemished, some garbage. my la 
who buys product in this class justifiab ч 
anticipates that 20 out of every 100 diskettes 
will not format properly. — | 
Floor ngs: This is just plain 
P rie or example, the 5.25" SSSD 

iskettés that you see advertised for 39c are 
exactly that: garbage. No decent 
manufaciurer has 50 any 5.25" 5550 
diskettes in several years. SSSDisthe | 
absolute bottom of the line in terms of quality. 
Most of the discount diskettes you see 
advertised are “floor sweepings"...bought up 
by brokers and passed on to the unsuspecting 

ublic by unscrupulous merchants who are 
simply out lo make a fasl buck. 

When every bit counts, 
you can count on Super Star'™! 
Well, | wish we had more space, but 

we don't. 


So. here's the message in a 
nutshell: 


1. Super Star' " diskettes are high- 
clip product, 100% certified, tested to 60% or 
higher clip levels and not less than ten million 
read/write passes. 

. Super Star'" disketles carry a 
LIFETIME WARRANTY. | 
апо ей spectestons онар 
exceed the publi i 
^ ond brand names as ЗМ, Maxell, TDK, 
etc. 

| . 4. Super Star' " diskettes give you 
this quality at about hall the price of the big 
names: 


Save your monie: 
мү Super Star'" diskettes! 
at's the message: 
Super Ѕіаг'“ disketies 
mean the питон! quality 
at about ha 


f the price! 


SUPER STAR SPECIAL! 
Your choice of storage for $ 4.95! 


Buy 50 Super Star™ diskettes ol 
| either size and you can get a nice 

plastic storage case for only $ 4.95 
(shipping included!). | 

These are durable plastic cases with 
dividers. 

The 5 25" unit holds 50 diskeltes and 
the 3.50" unit holds 40 diskettes. 
5.25" Storage Unit (P/N3100) $ 4.95ea. 
3.50" Storage Unit (P/N3102) $ 4.95ea. 


| ITEMS: Add shipping char 
| addition to other sh 


They simply cost about half as much! 


Super Star™ 5.25" 


SSDD үрмзвоо) .38ea. 
DSDD P3801) .З8еа. 
550096 P3502 .68ea. 
050096 (P3803; „Леа. 


DSDDHD nzo) $ 1.36ea. 
ORDER IN MULTIPLES OF 50 ONLY! 

All Super Star 5.25" Diskettes are poly-bagged in- 

lots of 25 wilh Tyvec sleeves. write-protecl tabs 

and user (D labels 

QUANTITY DISCOUNTS: 350-500 diskettes. 

deduct 3%. 550-700 diskelles, deduct 6%. 750- 

1.000 diskettes. deduct 9%. 1.050+ diskettes, 

deduct 12% 


Super Star™ 3.50" 
SSDD (рлмзво5) $ 1.39ea. 
DSDD рмавов) $ 1.45ea. 


ORDER IN MULTIPLES OF 50 ONLY! | 
Super Star 3.50" diskelles are packaged in boxes 
of 50 with user ID labels. 
QUANTITY DISCOUNTS: 350-500 diskettes, 
deduct 1.5%. 550-700 disketles. deduct 3%. 750- 
1.000 diskaltas, deduct 4.5%. 1,050+ diskettes. 
deduct 6%. 


TAKE A CLOSE LOOK 
AT OUR DISCOUNTS! 
Take a real close took at 


our discounts. They’re some 
of the best around. 


HOURS: 
8AM-6PM Central Time 
Monday - Friday 


HOW TO ORDER: 


ORDERS ONLY: 
1-800-621-6827 
(In illinois: 1-312-256-7140) 


INQUIRIES: 


1-312-256-7140 
FOR FASTEST SERVICE, USE NO -COST MCI 
MAIL. Our address is DISKORDER. It's a FREE 
.MCI MAIL letter. No charge to you. (Situation 
rmn we'll ship (hese orders in 24 hours or 


855 

SHIPPING: 525 & 3.50 DISKETTES-Add $ 
3.00 per each 100 or lewer diskettes. OTHER 

5 a5 shown ın 

ing charges. PAYMENT: 
ARD and Prepaid orders 


| ted. COD ORDERS: Add $ 5 00 al 
ha; di 


charge. APO, FPO, AK, HI & PR 


| ORDERS: Include shipping charges às shown 
and additional 596 of total order amount to cover 


PAL and insurance. We ship only to United States 
addresses, excep! as shown above. TAXES: 
Ilinois residents add 7% sales tax. 


MINIMUM ORDER: $ 35.00 


629 Green Bay Hoad 
Wilmette, Illinois 60091 
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We pledge allegiance 


0 low prices and superior technical service. 


PCA (XT COMPATIBLE) 
DISK DRIVES FLOPPY 640K, 477MHz, 2 floppies, mono- MONOCHROME MONITORS 
Teac chrome graphics, PTTL ayy — WEM 477МН2........................ К SAMSUNG п: AuBER a GREEN 3M 
FOSS B-V (half height 5%" monitor, FCC арр................ AMDEK TOA Tit AMBER пи 
360K 05200 foppy) MAX e 
FOSS FIG-V (half height St ° 12 MB ANI TURBO XT COMPATIBLE 1711800 PIXIES pns 
black or grey faceplate) 640K, one floppy, 20MB, P. COLOR MONITORS 
Toshiba SS.G.C, 477 or 8MHz Mitsubishi 
wur mr o M ЧИИ clon mouon saw san 


Diack жерт) 500 OVEN, гоо GE erence P а  SMHZ 30 М8........... 
NO АЕО (hal! herghi Ske" 360K Princeton Graphics 


prey lace plate) $111 i 
ND 06DEG (AM! heght 5%” | 246 + „лл = e 
grey lace plate $43 | 640/350 EGA | 
Control Data | SA- Jimm dx puch, 640/400 
hel negn sw“ 0% oat A MULTITECH AT COMPATIBLE, COMPAQ DESK PRO 286 men i 
A -— Wi/ST2K, keyboard, up to 5 half-height Model 2 with 30MB hard drive, Taxan 
IVES internal drives, 10 or 6 MHz Switchable, 6 or 8 MHz swtichable, 512K, 1.2 MB $48 720/400. 3! dot pitch ssa 
Seagate Slots, 192 W supply, MS-DOS 3.1 floppy, colorimono card, a cu cay 5 
— M ES FCC Approved. 1.2MB paralieliserial port........... $3,650 = 
floppy, one year жагтапу...91990 | НЕС 
TVM color monitor, MULTISYNC 75 FAR fo JSAM? 
hoon a $59 
"— Ü Amb/Gr'640X200 ..............90 90 ai 
VIDEO DISPLAY BOARDS 
Hercutes 
| GRAPHICS CARD monochrome 
Talitree 12 м Expansion Chassis Toshibe wparaliel зм; 
225 Walt power suppty 5195 | p. COLOR CARD color wiparatie! $15" 
о дузлы 2MB capac) su | 20° R$-232 Stove Саме ا‎ saos | UPAPHIC CARD pius text 
Control Data JRAM 3 0и (for РС EMS board АТИХ ALLOY TERMINAL NETWORK P-Mi M pn 216 qx | фаркз ym 
| 94-86 SEMB kal height JOMLS up Io 2MB capactty) sing | EXECUTIVE SOFTWARE $295 | we 190 MO р? Clones 
JRAM AT w/OK LINK RS-323 ASCH er mına! es 
ng Controdier 51495 w IBM $625 P-2n1 24 до 216 tps EVEREX color/mono 132 colum 521 
Disk Atesager Software for formating | _ (Parallel 2MB capacity) 581 "— narrow carnage $412 | GRAPHICS CARD monochrome 
past DOS (30848) $100 | JRAM 3 AI w/OK (EMS board P-3$1 C Color printer $1178 w /pay aie! e 
up 10 2MB capacity) $239 PRINTERS/DOT MATRIX COLOR CARD color w/paraliel ga 
Panasonic 
Irwin M | KXP3091 !20 cos. NLO 29 ops $270 
rwin Magnetics | 6 PACK cempatibie w/S Р C. С. (Epson & IBM Compatible) KXP1082 180 cps. NLO 33 cps $348 
VB INTERNAL TAPE DRIVE һай! w/OK (up ta 394K) wisoltware B | es med CDS dol mains KX1582 wide carriage. 180 CPS. BACK-UP POWER AND 
„ери им uses pr соттойт 5489 | narrow carnage зир | 2 38 cps "и SURGE PROTECTION 
lo 208 COMP ond A see | MULTIFUNCTION 1/0 BOARDS | MESS 00 ms = NEC Sos tite 
Everex DISK VO operates 2 Hoppves, | MSP-28 200/50 cps Р gr. 290 crs. NO MO | S00 W Backup Powar Supply sit 
i andG S PC $95 | dot matni-narrow carnage $347 91 BSD W Backup Power Supply 
Dom m ge | AT UO, Paral. Senay $95 | MPS-25 200/50 cps dot - P-6, Р-7. M om БТ | jag W Backup Power Supply $47 
matrix wde Carnage 
GOMB IVIERNAL ТАРЕ DRIVE | MODEMS LASER PRINTERS Clone 
hài! hergh! with coniroller 5724 Epson 158 W POWER SUPPLY s% 
Hayes Hewlett-Packard 135 W POWER SUPPLY sit 
| Alloy | FX-85 160 qs. narrow carnage NO $434 
—M À PMARTMODE^ INTERNAL FXL26 200 cos mde carnage MO 5824 | LASER JET PROFESSIONAL 
sofware. cables 9n | (12007300 сә wiSmaromi 9304 LO 1808 A Ал 180 cos NLO 60 8 pages per тилле $2357 Curtis 
Tape Cartidges/Scoich 3M — | (1200/0 ~~. м ЖЗ | MN A An 180 cos. моё prapiecs/S/P wterface S3053 | — 6 OUTLET wafi) $35 
DC-80BA cartndge tape | Semen e m narrow Carnage s630 | ДЕТТЕР EMERALD (SURGE PROTECTOR 
(up to GOMB capacity) Everex PRINTERS QUALITY 6 QUTLET cord) $45 
чаа carindge tape Ку inen m | EVERCOM Modem (1200/300 daud IBM Brother | RUBY (SURGE/FKLTERIG/CO) уы 
tape w/salfware] 5158 — "dis = НВ.% !7 qs | Kinsington 
MEMDRY MULTIFUNCTION | US Robetics -— — DíJ ol M— ШО, _ m 
BOARDS | COURIER МЕ) Bad inaa Okidata LO 35 ops 1963 | MASTERPIECE - PLUS ии 
AST ov External 9491 | 1152 120 орз narrow carnage $228 | M1509 MÓ грз/45 cps MO $420 CHIPS 
| RKS ML 182 160 cos ALO NE 
SIXPACK PREMIUM 512 ю 2MB — $356 | NETWO narrow саг $327 C 258K SET $29 
Adveninge w? 126K MULTI-USER ML 193 150 ops ALO wde carnage — 3529 | ELF (79 cps} $488 | 120K SET HG 
(expandable to IMB 520 for AT) — $356 All ML 292 200 cps 100 МО МЕС 3550 (23 гр] $99 | tAK SET $18 
RAMPAGE PC 256 ю 2MB (EMS board 0y NETON carnage color $814 — Ыт $135 
w/deskvrew windowung software) $234 | PC-SLAVE/1S 16 BT SLAVE BOARD ML 293 Qua 9 рл, 200 МО | nasomc 20.2 $158 
RAMPAGE AT 512 ю 2M8 8086-2 (MHz Processor. 2 senai wide Carnage color $803 | KXP-3031 (17 cos) $296 | мп $189 
(EMS board MHL) $445 | роп! Mb fim) 5 | PCIPUBM SO cps 175/85лалав 31050 | КХ-РЗ15) Wich {22 ps) $448 | па $327 


* HOURS: 
UT MONDAY — FRIDAY 
| 8:30 — 5:30 
эў: SATURDAY 
Marketing. Inc. 10:00 — 2:00 


1-714-557-3904 
TECHNICAL SUPPORT | 


TORY WARRANTY. PRICES ARE SUBJECT TO CHANGE. ANY RETURN ITEM MUST BE AC- 
COMPANIED BY A RETURN AUTHORIZATION NUMBER AND DESCRIPTION. IBM, COM- 
РАО. SEAGATE 15 A REGISTERED TRADEMARK OF THEIR RESPECTIVE COMPANIES. LL Ша 


1-800-654-5365 


SALES HOTLINE 


== — —_ — | 
TERMS: WE ACCEPT CO.D. CASHIER CHECK, VISA, MASTER CARD, AMERICAN EXPRESS emm 
(3% EXTRA) WIRE TRANSFERS, APPROVED PO:S. ALL EQUIPMENT CARRIES NEW FAC- 64: рс Am p 
" жай ЁЁ | 
I————— 
pm : 
| 


1-714-557-3903 
CUSTOMER SERVICE 
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Inquiry 2065 | 


CALL US FOR ALL YOUR NEEDS! 
We have 10 Million I.C.'s in stock! 


Minimum І.С. Order: $200.00 О E M 
Continental U.S.A Inside California - A. & Technical Info INQUIRIES 


(800) 872-8878 (800) 223-9977 (213) 217-8912 [WELCOME 
MOTOROLA 7” DIAGONAL 


Multitech mic-S00/S0a Ê" ADD A TERMINAL! 
CP/M SYSTEM $199.00 HIGH RESOLUTION 


— GREEN 
he dc» tpi drives - PEE | SCREEN MONITOR 


Ports: Centronics parallel, Two serial | | 22 MHZ fet ea 5 
" | a 

Comes with all software & manuals: TYPICAL , 

Manic Worksheet, Word Right, Analyst, QSORT, ; BANDWIDTH « MODEL MO1700 


-Fist Faceplate 
: -B00 fines at Canter 650 
lines at corners. 
‘| Operates from 12vDC 
at 1 Am 
-Vertical input is 47 to 
63 Hz. 


PERFECT FOR POWERING: 
ASTEC 65 watt SWITCHING - HARD DISK DRIVES | 


POWER SUPPLY :wcoveorens "8° 


CR TS 


Dus input voltage 115/230 VAC - Overvoltags protection - Dimensions: 
Shon twcui protection - Dual isolated + 12V - Built-in EMI &a". 

filler « Vary compart size UL/CSA VDE approved - 100% в" Wid 
thermal cych & burnin - High alficiency - Vaccum impreg- 4. а к th , 
feted trantlormen - Convection cooling - Орал РСВ “L” 2.4" . Height 


-Horizontal input: 15.7 Khz 
[18.7 Khz options) 


-Video input signal: 


bracket of boxed construction. Condition No.2 Positive white, 
OUTPUTS: e &.0A M. qa eni two + 12V outputs iñ маа - input termination 470 ohms + 
ndi +12ч ОСР1,ВА *12V OCiwith wo + 12V output In раган) DEL N Ў 
Condition Магі 3v ce 214 — 935A SOA wired 2% ' MO ны || зк те 5.0V Р.Р For split video (TTL Inputs} operstion. 
=й DCQ 0.268 —12V OCP 0.25A -"- 39) m S5 A3501 eight: Bib. Hot composite video, 


mz [11] EITTTTWTZNUEYYTTT 
13" COMPOSITE 
RCA JACKS HN 260H bv 300V 
ков: Ano NOU GREEN/COLOR SELECTOR 


5 109. OO 


-— IVIICFAD SCIENCE 
ust HARD DISK DRIVE 


$189.00 


$289.00 With controller card & cables 
k 15 Mb System - $329.00 

[ * 30 Mb Removeable System - $429.00 Includes: 

anam (2) © Height Drives & Controller card {with cables) 


ия 286 SPEED PAK FOR IBM PC & XT 
иви case new: сию UP TO 7 TIMES PC SPEED 


incisa weed of PC/XT to ehe Шы 17% faster than an АТ 
Кр ЗОРЕ leet then boards Hl vm 

союл Це wih IBM Enhanced ا‎ Adia und the 
Loan late! swore baard 


For YCR-Alarl-Apple-Cammodere 


PROGRAMMARLE SYNTHETIC 

SPEECH GENERATION BOARD SSB-APPLE 
PLUG COMPATIBLE WITH APPLE 1) 
MICROCOMPUTERS. Can be easily con. 

trolled by BASIC. Ups TMSS220 for: 

Low-dsLa-iate LPE anceding. 45V & -JW 


wan mw B7900 ` "7:6 
EPSON GX-10| KEPCO/TDK 


fe^ OINA degigned fer the AT'n aad ales PC/N T'a 


ЕЖ um d te 
5 7 70. DO iom Mie mede i 1З Year Warranty 


MOTHERBOARD SWITCHING 
These very high qualily priniars WITH POWER SUPPLY 
TEC MODEL 4 550 were mada for Phillips Information VIDEO CARD & $39.95 
Sysiems, Original price was: 5795,00 me 


"LV 750 AvAuABLE 
магы CF 000 QUU e сб 


YOUR CHOICE OF 
АБС KEYBOARD one, Ra M vla F- 
CENICLOSED) т s ois oa d Were Weg 6 , мо HZ Soupe 
ът reot Наси E 3 с ао Inge 
OmR FIASCII (BARE T ton a nee Psl at in 


SIEMENS 8” 
5169.95 DISK DRIVE 


DOT MATRIX/NEAR Liquidation Blow-out! 
LETTER QUALITY 
SERIAL IMPACT 5279.00 
Only 125 Available 


Festures: 16° Cerriaga- 120 CPS-Parrailal 
Interface-Low power consumption-High 
quality print-Bit image graphics-Graphics 


symbols-Prints in six different lanquages- $44.95 
Hi Hability-And finally.. Low Cost 
gh reliability- And finally 69.95 


Thh high полну Ғ00100-В Shugari BOSA tauren! 


DALY 250 SYSTELME лула ARI E 
Wall work with acy IM сотан doth drre € CPU 
a POI OAL -1 (7 80A compede 4 MHS} S BAM 
255K on Gong Vuleo RAM IPAK on CRT board. C-MOS 
Ra 29. CPRICIA 274700 гы PL Cioca C- MOS real bm 
сны interlace тч атыў Pargile! DMA 7 смалу 


angie Donut 
WeyDOB' d wan made Full Нені Dre «B tox Documenta 
IB II PC/ XT hy Chary что inletrupt ievtis 15 Counisibmer 6 zhannen Card salk tion ев Spacty 110 ow 22€ 
original cast was 5 Compantte wih any TTL montor Wight 10Û ina. veli VoM Model а These dives deg hen 
oe) REMOTE - gae | ЕРА ex so AS ече лө 
KEYBOARD . a ord NASHUA DISKETTES] RICOH | O18" DRIVE CABINET $1 2.95 
54" SOFT SECTOR PRINTER ы 


15,420) mi UN Pub iage sern veria 


5 Full HreghE Dish Driee cate lv 


COMPLETELY IBM COMPATIBLE 5^ ^ 
Control your computer from across the room c 49.95 uade UF AD RP 1200N [м J Edd 


with this infrared keyboard or hook directly like a regular keyboard. Sala 6 Wa J'y Height 3 es 


Piae: Tb 


ettet té$Leà, According 
Io “Comparing Floppy 


Tulit inglgdiag licni, (Орта Crane ter 
Дт” = recogration sad other magr application 


.TÛe 5 BOXES OF 10 eun 
.82c 10 BOXES OF 10 | 2 T Тент 
HIGH CAPACITY "Deire Wheel Soy in ine Sky Fairchild CCD122 
Switchable Power Supply AMLYN 1880A ,.. n Nashua Diskelles were $400.00 1,728 ELEMENT ч 
10/2704 1411 та + EY м Laa f EU: „=з у. А Ж „yj 19999 to have ihe nign- | — Linear Image Sensor 
зу 238 "Lut d 153 Formatter mt polan А recorded 4164-15 $29.95 
L or $49.95 К P» 25A — 3 X pot BIE pia aml 89c "fg Ovesigqned ioi page wenning spolscatiang 


100 pc. min. gly. 


on B uid $1 1 39.00 Disks" Byte 9/84 ¥ Ф ae high тааст sad high 
IBM COMPATIBLE Ёз = : Alba. SERIAL PRINTER i R 
DOUBLE SIDEO/OOUBLE DENSITY - MODEM CABLE Fumes eua st муш LL spem 9/35KS 
172 HEIGHT . E" DRIVE 4/2 “Tinned roppe beu TERMINAL/ 
ү? (sme do —— $7.95 OFF! pem oan pi^ mats & PRINTER 
YH: 74. $ 1 99.95 Standard Data - Local Area FOR USE IM SERIAL а DEIR ina ars p RO. m 
Tandan TM56-4 Disk Drive NETWORK BOARD Rum bei iau Pore Тав татын SIs. 


pel, i 
V Ht. = Bütrack - OS/DD $69.00 With Software $150.00 pet Coir Beige 


299.00 


Minimum Order: $25.00. „Р ing & handling charges 
1490 W. SU TE BLVD., GARDENA, CA. 80247 via UPS Ground: $,50c/l PA $1.00/1b. Minimum 


Coninaniai U күмде Caldorma LA, Ares & Technical inte bh ak A de accep t — checks, MC 4 V та è 
72. 3 = м o personal chec ‘s, Items reflec cash or chec 
— 88 8 (800) 223-9977 (213) 217-8912 discount. California residents add 64% sales tax. We are 
a) not responsible for typographical errors. All merchandise 
| | subject to prior sale. Phone orders welcome, 
Foreign Orders require spacial handling 


Inquiry 349 


Inquiry 261 


P.C. Computer Brokers Inc. 


The Place To Buy Your 
Epson Printers 


Grand New Epeon EX-BOO Printer 
ЗОО CPS, Push Tractor Suggested 


Peta "749° Call For Price 
Epson Printara List SALE 
SpectrumLX-80 — ...$ 299?...$ 219% 
HS-BÜ ink Jet Printer ....$ 449°....§ 339% 


Comrex High Speed 
CR-A20 Printer ... 21959... 1295% 
Dp 599% .... CALL 


Hi-BO Four Pen 
Plotter 


DATA SECURITY $595 (lisi) 
Now there's communication for your computer 
and security for your peace of mind. 
CERMETEK manufactures 1200 and 2400bps 
Hayes" compatible security modems with a 
long list of features. 
For information call (408) 752-5055 


 Cermelek 


1308 Borregas Ave. 
Sunnyvale, CA 94008-31565 
Hayes is a trademark àf Have Microcomputer Products, Ine. 


Inquiry 62 


TURBOLINK + 


"TURBO Pascal hackers 


COLOR 


VT220 $150 


8 your 
PC, XT, or compatible 
ZSTEMpc™-VT220 Smart Terminal Emulator 
Double highdoubla wide characters 
Ful lina graphics. Smooth Scrolling 
2-way filo transiers inc. XMODEM А KERMIT 
Full keyboard soltkays/MACROS. DOS access 
Dala rates to 38.4 KB High throughput 
CGA, Нагсщаз, MDA, & EGA support 
8-bit mode, downloadable fonts, 
user delinad keys, (ЧИ nationalmultinalional modes 
ISO and alinbute mapped color 
ZSTEMp-VT220 $150 4010/4014 onion $99. 
ZSTEMpc-VT10O 599 - Choice of the U.S. AF 
30 day money back guarantee. MC/VISA 


KEA SYSTEMS LTO. 


Support {604) 732-7411 
04-352848 VCR 
Order Toll Free (800) 663-8702 


yd ~ KGA 


Inquiry 390 


a message to our 
subscribers 


will like this program.’ 
Jerry Pournelle 


From time to time we make the BYTE subscnber kst avat- 
able to other compames who wish ТО Send our sub 


Byte Magazine ! 
• Add 512K of TURBO Pascal" Io your code 
* Cali е to 8 memory residen TURBO Pascal 
modules from programs writen in: 
— BASIC, BASICA. Compiled BASIC 
—MS Pascal. С, MS FORTRAN 
—Standard. 8087 and BCD TURBO Pascal 
—TURBO Prolag 
* Add TURBO Pascal's 8087, BCO and graphic 
capabilities to olhar E? 
* Automatically generate BO Pascal сот. 
patible inline machine code 
* Use all TURBO Pascal vanants in a single 


scribers maternal abour ther products. \ Lake geat care 
To screen these companies, choosing only those who 
are reputable, and whose products, services, or mior- 
maton we feet would be of witerest to you. Direct mad 
ts an efficient medum for presenting the latest personal 
computer goods and services ro our subscnibers. 


Many BYTE subscnbers appreciate this controlled use 
of our mating list, and look forward to finding nior- 
mation of името го them in the mad. Used are our 
subscribers’ names and addresses only [no other infor- 
mation we may have is ever given). 
While we beheve the destnibupon of this information 15 
of benefit to our subscribers, we firmly respect the B 
wishes of any subscriber who does not want to семе 
such promotional kterature. Should you wish to restnct 
the use of your name. simply send your request to the 
following address 
BYTE Magazine 
Attn: Circulation Department 
One Phoenix Mil! Lane тй 
Peterborough NH 03458 Ehi 


i3 EPSON rx-286 
Ü ia» 9519" 


Epson Printers 


Homewrnter Printer ........ ; з, a © 199" 

vee anis 13792... GALL 

LX-90 Printer .................. 9329" ..* 229" 
.„.. 2295" 9459799 


ram 
. Al capability to your Pascal programs 
e For IBM PC and compatible 


$6995 Foreign orders 


ч add $10.00 
S&H included 
VISA/MC: 1-800-835-2246 x123 
KANSAS CALL: 1-800-362-2421 x123 
Inquines and Technical Informabon (303) 971-0729 


a ч og SOFTWARE, INC. 


Р.О, Box 43. еол, CO 60160 
' TURBO Руса aed TURBO Радіо gic fiadersan pt Вокеае ledere 


Call P.C. Computer Today For Inquiry 425 


ros Prices on Many Other 

omputer Products—Call 

1-BO0-245-41 99 Enhance Your Turbo 

| Pascal'" Programming 
_ 
TURBO-JET 

« Ulta Fast Screen Read and Display 

"Advanced String and Numenc Formatting 

e Advanced File and Keyboard Handling 

e Subdirectory Utilities 

a Over 100 Files included! | 

Pascal Source Code included wath all Routines 

Routines Crafted in Assembly Language 


DISKETTES 
MFR. LIFETIME WARRANTY 


Wh Hub Fangs, Wrila Protect Таба, 
Tyvec Envelopes, User 10 Labels - 
in Factory/Sealed Роу Packs 
(YOU GET EVERYTHING BUT THE BOX) 
PRICES ARE PER DISK 


54" З" 


500 | 0500 | OsHDesTPi] | SS | OS | 

ат |52 | i59 | [139[160 
SUPER DISCOUNTS ON ORDERS 

OF 500 OR MORE 

IN STOCK ITEMS SHIPPED IN 24 HOURS 
Minimum order: $25 00. Shipping and Handing: 
$4.00 per 100 disketles Continental U.S.A. APO? 
PFO, add $3.00 per 100 diskelles. Foreign order, 
please call Reduced shipping charge for larger 
quantities С О O add $4 00 Cash/certliod chock 
Mi rasidenis add 4% sales tax. Prces subjecit to 
change withoul notice. HOURS: 6.30 AM - 6:00 PM 
Eastern Time —i сор 


|р 100% ЕВНОВ ЕНЕЕ 


list 1085% 
| Prices Subject to Change Without. Notice 


à ERES yes фр 
Ет i 


ese Prices Ara Good For Mail Order Dept. Only 


P.C. Computer Brokers Inc. 
3B79 East 120th Ave. 


| No Royalties for Program Use 

| Give Programs a Professional Look 
Don't Pay More For Less! 
Dealer Inquiries Invited 


TURBO-JET, Only $39.95 | 
Add 53.00 for Postage & Handling 
NY Residents add sales tax 


TOC Business Solutions, inc. 


Thornton, CO 80233 i Precision Data Products P.O. Box 129 
[303)450-8727 P ачат" н 13100222: )008 Old Westbury, N.Y. 11568 
Call Toll FRE Outside Michigan 1-800-258-0028 MC/VISA (516) 795-2800 


1-800-245-4122 
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21 MEGABYTE HARD DISK " 
A PLUG-IN | 


CARD 


MEGACA RDIN 


MEGACARD! 21 megabyte hard disk drive on a plug-in beard that instantly 


converts any PC or compatible to an XT. 


And MEGACARD! enables PC and XT users with a hard drive to run two 


drives on a single slot. You get an extra expansion slot! 


MEGACARD! combines the NEC "zero defect" pr 


am with state- 


of-the-art technology This “drive-on-a-card” installs in seconds. 


Just plug in and power ир! 


MEGACARD! delivers: 
„ NEC technology 


• “Zero defect" reliability 


e Fast easy plug-in installation • Two year parts and labor guarantee. 


NEC MONITORS 
аыл ти re 


OR PRICE 
J12 160FA RGB 


00 
JB1280DA TTL GREEN 
105.00 


J81285DA TTL AMBER — 
105.00 


From the legal beagles. 

Prices and availability subject to 
change without notice. 

4 qom —- on all 


Ai [om subject to restocking 
charge. 

Ай normal manufacturers’ warranties 
N ^ MultiSync, EGA Paint are 


registered trademarks of their 
respective companies. 


CALL NOW AND WE CAN SHIP TODAY! 


800-22-LOGIC 
800-843-0426 (in Calif.) 


CHIPS 
64K DRAMS, 
BUM uuu 9.00 
256K DRAMS, 
СЕКОЕ. ee 27.00 
128K PIGGYBALK, 

adeo m 2.00 
CU METER. 125.00 
08087-2........... 179.00 
[o o. QA NM 225.00 
EMM... 10.95 
EGA 
ATI MEGA GRAPH 
г. MCN 
MYLEX EGA BOARD. . . 249.00 
RIX EGA PAINT 
SOFTWARE. ........ 52.00 


$520 = 
EGA PAINT 


HOURS: Mon.-Fri. 7a.m.-5p.m. PDT 


Inquiry 200 for End-Users. Inquiry 201 lor DEALERS ONLY 


PORTABLE 
COMPUTERS 


NEC РС8201А....... 360.00 
(See listing of 8201A programs) 


PC82014 ADD-ON PRODUCTS 
PC8206A 32K RAM ш 


РС8221А THERMAL uo m 

PCB231A FLOPPY DISK DRIVE 
560.00 

PC824 1A CRT ADAPTER 
149.00 


PC8281A PORTABLE 
CASSETTE RECORDER 


85.00 
PC8201A-06 8K RAM CHIP 

52.00 
PC82014-90 N-CAD nu^ 
PC827 14-01 AC ADAPTER 

16.00 


CASSETTE 
PROGRAMS FOR 
8201A 


PERSONAL PLAN. . .. . 36.00 
GENERAL STATISTICS. . 36.00 
BUSINESS GRAPHICS. . 36.00 
FINANCIAL ANALYSIS. . 36.00 
ТАХ PLANNING. ...... 36.00 
APPLICATION KIT. .... 85.00 
REAL ESTATE 

ANALYSIS. ......... 36.00 
PERSONAL FILER. .... 36.00 
TIME ACCOUNTING. . . . 36.00 


MODEMS 


INTERNAL 1200 BAUD 230.00 
EXTERNAL 1200 BAUD 230.00 
SECURITY 1200 BAUD 310.00 
INTERNAL 2400 BAUD 375.00 
EXTERNAL 2400 BAUD 395.00 


FOR EXPERT TECHNICAL SUPPORT 
CALL 714/650-6700 


© 1986, LOGIC ARRAY 


NEC DISK DRIVE 
KITS 


All drives include controller 
and cables. 


5% 20MB D5126.. 389.00 
514 40MB D5146.. 649.00 
(40MB includes Disk Manager) 
3%" 20MB D3126.. 38900 


NEC DRIVE KITS 


IT'S EASY TO ORDER 

• We ship immediately when 
you pay by Visa, Master 
Card, Cashier's Check or 
Money Order. Allow 3 weeks 
for personal or company 
check. 


• No Surcharge on Visa ог 
Master Card. 


e Minimum $5 shipping and 
handling up to 3 lbs. in Con- 
tinental U S. only. On other 
orders, call for information. 


e All orders insured. 


° No Sales tax on orders outside 
California (California residents 
add 6% sales tax.) 


When you want the best ү» 
erals money can buy with expert 
technical Su "et you It just 
have to settie for paying less. 


That's logic. From Logic Array. 


LOGIC ARRAY 
PO. Box 3799 
Costa Mesa, CA 92628-3779 


e Multi-user Database! 

e Powerfull 

e Multiple Operating 
System Compatibility! 

€ Attractive Dealer 
Pricingl 

e Full Dealer Supporti 


Datallex is a mrademark of Data Access 
Dealer Inquiries invited 


COEITATE 


24000 Tetegraph Road 
Southfield, Michigan 48034 USA 
(313] 352-2345 


Inquiry 69 


ICs PROMPT DELIVERY!!! 


SAME DAY РРТС (USUALLY) 
OTIT Y DUE Pel S HPA Шы JULY TEE 


OUTSIDE OKLAHOMA NU SALES TAX 


DYNAMIC RAM 
1000Kx1 100 ns 970.00 
64Kx4 150 ns 4 
25%6Кх1 100 ns 
256Kx1 120 ns 
266Kx1 150 ns 
=F 150 ns 
150 ns 
EPROM 
kK» 250 ns 
32KxB 250 ns 
згкха 250 ns 
16KxB 250 ns 


v20 VIO Mm $ 1400 
80207-6 8 Mhz $35000 


K 


BOND = BNW: 
PASS PALLOS 


ВМ PC XT Compaq Portable & Plus ho vectra 
b 
e 


Bağ Kbyie MOTHERBOARD KITS  Zemth s50 $74 32 


8087.2 5175 00 
8087.3 $125 00 


© 
e 
e 
e 


STATIC 
43256L-12 2208 120 ns 
62641Р-15 8Kx8 150 ns 


OPEN6'.DAYS WE CAN SHIP VIAFED-EX ON SAT 


N 
o 
$a 


SUNDAY, & HOLIDAYS: SHPIEHT OF DELIVERY, VIA US EXPRESS МДА, 


MICROPROCESSOR UNLIMITED. INC. 


Fr бна 3112 m BEGGS. OK Ra ‘(91 B) 267-4961 


inquiry 238 


Seria! аниа By Parallel 


ml 


Convert What You Have 
To What You Want! 


* рае Borjal * Cantronica рага! 
E * Cumpae! Jy x 4X4 x !X 
erdum ede choices be Kmibed by tha 
et ot port you hare velar 1 Gut "are High Partonmanmce 
rovida the missing ink. Based on the 
faites! in CMOS 
robe Байас t 
Mars Ree 
P өй 
Model 775 


Caloris 
CALL (605) 658-7466 or 658-7467 
For FAST Delivery 


Inquiry 348 


PC Compatible 
CASH DRAWERS 


M-S CASH DRAWER 


10711 Flower St., Stanton, CA 90680 


(800) 544-1749 
In California call: 


(714) 821-1133 


Inquiry 212 


FHL 20x30 
* Multi-user/Mulli-Tasking 
e 32-Bil MC68020 — 125 MHz 
. B ia 30 Users 
a 25 МВув to 145 MByte 
* 32-Bil Expansion Buss 
* Built-in SCSUSASI wDMA 
* DIP Switches select Baud Rate 
« Hard Drive (20MB to 150MB) 
* 720Kb Floppy Drive 
* Rea! Time Ciock wiBaltery Backup 
e Software included: OSS/58000: Basic; Word 
Processing; Spreadsheet; Utilitias 
* Options: МС68881 Coprocessor 
248/4 Sanal Pon Board 
Memory Protection 
Graphics Board 
Pascal and C 


Dealer Inquiries Invited 
Frank Hogg Laboratory, Inc. 
315-474-7856 TELEX 646740 


Inquiry 137 


MYSTIC PASCAL 


Fastest Campiler on Earth | 


NOW ONLY $16!!! 


* 640K code, data and stack 

» incremental compiler runs in back- | 
ground while you are editing 
produces linkable OBJ filas 
color graphics with pan & zoom 
8087 & software math 
true multi-tasking for up to 100 
Pascal procedures 
full screen editor 
complete Help windows 
We are open B-5 Min. time, Mon-Sat 


disk with condensed manual to print out $16— 
printed manual $16— both $32 —lor IBM PC 320K 
Visa/MC/COD — add S2 shipping, COD $5, 
overseas $10 

Mystic Canyan Software 

PO.B. 1010 

Pacos, NM 87552 505/757-6344 


Inquiry 245 


SPEED 
IBM-PC/XT 


е Uses 80286 hee 

e Installs in Minutes 

e Fits Shon Slol 

e Optional 80287 Processor 


$399 


=== | Computer-Age, Inc. 
55 Fishfry Street 


Hartford, CT 06120 | asa.gx 
203-724-5100 = 


Inquiry 78 


ROBOTICS — SCIENTIFIC BUS 
For IBM PC/XT/ATicompatibles, Apple Н. 


* Foam Ана —— 0 
пайї нор, Mem a e e Gomes & 


* Unique bp LAD 40 5 qa у эу айсам} анса 
Cairns mG waren conde ida 
+ LAB 40 Prajesihooi 90 hard agen ard tole propecia wth А FC 73 
Computer Continuum 


FS Зоте bet. Sumo B + Dey Cay, CA ВА 
лб) 7564878 _ 


# PCIXT USERS! 


COGTREE Utilities by 
Содпае......... — 5129.95 
(УМС by Norton-Lamber..,. $199.95 
DATAFLEX by Data Access... Varles 
RMICOBOL by Ryan! 
MtFarland..... РУ Р, 
Universe by Omortrend....$ 98.50 
Blue Mac! by Cogitate.....5599.00 
CadPower + by Tritex 
Softext Teaching Aids 
PrintSet by Cogitate 
CagiTAPE by Cagitare 
Anti-Static Products 
F Uninterruptible Power 
Backups... 2.2 eee Varles 
# TeleVideo Software... ...... CALLI 


Cere TE 


"A Higher Form of Software" 
24000 Telegraph Road 
Southfield, MI 48014 

1313] 352-2345/Telex 385581 


VISAJMASTERCARD ACCEPTED 
Dealer inquires Welcomed 


eee ee ҹә Bah . 


Inquiry 70 


800-528-3138 Orders А.) 


S-100 DIV./696 CORP. 
14455 NORTH 79TH ST. 
SCOTTSDALE AZ 85260 


TELEX 9103825778 SONE HUND 


COMPUTER sona 


IBM-PC COMPATIBLES 
WE CARRY A WIDE RANGE OF DESKTOP, LAPTOP & 
PORTABLES DESIGNED TO RUN THE SOFTWARE THAT 
FUELS TODAY'S BUSINESS. 


SHARP PC-7000 8086 LAPTOP ........................... - $1299 
ZENITH 148, 158, 171. 200АТ..........ШР TO 50% OFF 
^ аз ана 
лип Ы 

XL каана 
ACS ET-288 1МЫ, 3582P, CLK,B SLOTS, 6/10/12.5MHz, 
20Mb & 1.2Mb DISKS, MSDOS 32......Compleis $2595 
ACS-1000 SYSTEM 14.77MHz, 2 FLPY DRYS, 1Mb 
RAM, 20Mb HD. DAY., COLOR/MONO CTRL..MSDOS 3.2, 
SASI, 2 SP PORTS, CLOCK/CAL-BATT .............-. 51650 


© cordata 


РС-400 612K, 2 FLPYS, 14° 640x400, 512K.........$1149 
20Mb HARD DISK SYSTEM WITH 2 FLPYS ...$1499 
ATD6-Q BMHz 60256, 640K, S, Р, 1.2 FLPY ........62039 
ATP-8-Q PORTABLE ............................................-.$2189 


EPSON 
EQUITY Il BidHz УЗО, 640K, S, P, CLK, FLPY, MS-DOS 
a GWBASIC - RUNS 2.8 NORTON UTILITIES! ........... CALL 
«I» SPERRY 
KEYBOARD IS EXTRA: 


PC-STYLE..$139 PROFESSIONAL AT-STYLE ..$179 
MODEL 200 HTB508B-2, 256K, S,P,CLK, 720х350 MONO 
DISPLAY, MSDOS, GWBASIC ........ en $1635 
MODEL 400 HT FLPY AND 20М5 .......................... 52119 
PC / IT BMHz 00286, 1.2 FLPY, 512K, В SLOTS ...$2149 
PC / IT ENHANCED WITH 1МЬ A 40Mb H.D. DRV..$2958 


1088-50 Mb RAM, SOMb HARD DISK, M — 


1006-80 AS ABOVE W 80Mb НОВТАРЕ............912999 

686-25 GUSER, 25Mb H.D, XENIX......... ...$4099 

696-50 AS ABOVE WITH 50Mb H.D. ...................46199 
NETWORKING 

CALL FOR DEALER PRICING, INTEGRATION, 

AND/OR CONSULATION. 


COMPUPRO NET fi: A— ———— | 


PC-SLAVE f 16 1Mb, BMHz, V20 ...........-...—....-.....9995 
RTNX MSDOS 2.1 „5100 ATNX MSDOS 3.1 ..$189 


LAN-PC ARCNET FOR РС................................ $249 

WS-285 БМН: 80296, SSLOTS, ARCNET VF, 640K, 

SCSI, AT TYPE ENCLOSURE а PIS .................... 31398 
NNOVELL 


ADVANCED NETWAHE STARTER KITS SOFTWARE, 
DEYCARD, 2 NICS, CABLES INCLUDED ..._.. From $1795 


> SPERRY 


USER NET SOFTWARE / 86 & KEY-CARD .....5895 


PC/XT/AT BOARDS 


STB RIO GRANDE 128K-1.5Mb, P & S ....................... $195 
STB CHAUFFER RUNS RGB IN MONDO ..................... $109 
STB ATTA-BYTE Q-384K FOR АТ АТ........... ossaa $159 


TECMAR WAVE 64-256K $150  BOSUN SFP OLK $150 
TECMAR MAESTRO  0-2.5Mb,S,PETREAS.CHEST.$295 
TECMAR CAPTAIN OKS,P,CLK & TREAS, CHEST..$155 
TECMAR EXPANSION CHASSIS jl SLOTS, ETC. ..$639 


AST 


E PACK PLUS saa 4 
8 PACK PREMIUM ..._........................ A2 
ПНАМРАСЕАТ................... „аннан ФФ 
ADVANTAGE saere assem ДОВ 
Lii  —————————— X275 
WTEL ABOVE BOARD PCMB 1010 & TO 512K. 
ALLOWS LOTUS, SYMPHONY, OTHERS TO RUN ABOVE 


artt РИЧ ө mda Pu et rein ч Ч р PPP IHE PEH Rn { + ч > IER HE A PIRA аре е 4 © RP a e 


640K... 
INTEL ABOVE BOARD-AT 128 TO 4Mb ................... $399 


MACROTECH MSA-AT 0-34b RAM FOR IBM-AT Ф.8, 8. 
+0, А 12MHz. NO WAIT STATES .. $185 - $525 


toby wah d 60-а S ed аа 


yi prices nare 
dd 35% Wires, COD 

Ins Tas 42 RES ONLY add 6 
All perese & ay 


we Acdvertie 


ash prepaid only PC 


) with C 


's Sales tax 


s (85 min fee 


CAD 


CORDATA FASTDRAFT 480x640, 256K, 18 CLR .....$949 
HANZON LP-3000+ LASEH HPGL PLOT. COM..CALL 
ACS GRAPHAX 20 / 20 2Xx2K GRAPHICS RESOLUTION 
2.5Mb BD., UP TO 32 COLORS, AUTOCAD ...............CALL 


ERI BE, ашанын ы ынанайын аа аанынан E 


ОМР 51/52. O— — ——— PH-——RÓ€ E 


5149 DMP 
TRUE GRID DIGITIZERS 
—  -—-— —————— C i| 


TGIOG3.. 
TGIO! Mae ——————— ld 
тоа 


Бешта па د‎ At eo dus lun m roges ж gui Wem nuum э кый oed dign © re # фый ж ee 55 


POWER SYSTEMS&ACCES. 


(ed COMPUTER ACCESSORIES 
ALL CABLES SOLD AT DEEP DISCOUNT.....CALL 
$4 4 CIRCUT SURGE SUPPRESSOR ......................... 4 
510 6 CIRCUIT SURGE SUPPRESSOR ...................... 
P15 SCIRC. MONITOR BASE Wi MODEM PROT.......... $06 


U11000 POWER SAVER 1000W U.P.5. (TOPAZ ........ $729 
58-1000 WATT WITH BATTERY 30-60 MIN. .............. $650 
BC-1000 WATTWHSELF CONTAINED BATT.15-30Min8BD9 
SAFE (SAFT) SPS1000 WATT SINE WAVE .........$989 
SOLA 750 WATT W 4500 WATTT HI-INRUSH ....... $1495 
MONITORS & TERMINALS 
МЕШ bt, ] ———"— ———— ташыл a aa $515 
TECMAR RGB HI-RES ZVM-1360 ............—. essere: ESI 
ZENITH ZVM-1240 = (IBM) FLAT SCREEN —— $149 
PRINCETON GRAPHICS ALL MODELS . e CALL 
A TATUNG 
CM-1360 640x200 AGB, 13, GA SWITCH .........— 3359 
CM-1390 EGA 540х250 RES .. maase Ф479 
1422A DUAL FREQ. TLT/SWIVEL, 14", GA. boom. 4 3139 


& LINK 


125 EMULATES WY-50 ETC., HIRES 14" GREEN/AMBER, 
6 SCROLL RATES, IBM SELEC. K.B., 1 ҮН WAAR.. $385 
PC-TERM EMUL WY-50, TVI 925, IBM-AT КӘ, FOR MULTI- 
USER PC-SLAVE BOARDS ........... scere ananas 419 


WYSE 60 ............— 4+9 е eh талата иа t4 d 4 {= ш arb tm d urine Pind d „9475 
LIBERTY FREEDOM ONE ......... mer Ф998 


PRINTERS & BUFFERS 
brother 


M-1109 100-25 CPS P & S, TRACTOR. .................-$203 
HR-35 CPS OAISEY, WIDE CARR. ч ae 
HR-20 20 CPS чт жа й К р ide deb аад ора атада а лаа пты а ан KL OL A lt хап E 


CITIZEN MSP-10 ac. $250 — MPS-15........... 3348 
CITIZEN MSP-20.........$315 — MP5-25...........9485 
CORDATA LP-300 LASER Wi WORDSTAR 2000..$2175 
HANZON SUFFER 64K-256K 8-5,8-Р.Р-,Р-Р .....$285 
HANZON LP-3000» LASER CAN EXECUTE 
HEWLETT-PACKARD GL PLOTTER COMMANDS...CALL 


STAR MICRONICS SAIS .....eeee тезем — ed 
TOSHIBA P327 PARA. & SERIAL .......................... $449 
TOSHIBA РЭ47 SS EE ril 
TOSHIBA P351 PARA, & SERIAL ........................ 909 

OKIDATA 282 COLOR PRINTER .............—. 5059 
OKIDATA 293 COLOR W/ TRAC., 132 COL. ........... m 


XEROX / Diablo 


XERON 025 DIABLO ....$484 635 DIABLO...$1049 


DIABLO D980-IF .....$2049 DIABLO HLO .....$989 
4045 LASER WITH COPIER & 512K RAM ............94795 
PERSONAL SPEECH SYSTEM...................... 5295 


SCIENTIFIC / INDUST. BDS. 


Industrial ITI nin 
| tt AT b i 
A/D 64-100 .........4315 A/D B4-PC ....... 9395 


D/A 64-100 edo D/A 64-PC NEM IU 
101 9-РС 96 TTL INPUT LINES —— — 251] 


€: ro асай 
ЕЕЕ $659 


NENNEN Voi 


Уз from qualified firms a vi — ress - i 


Check/MO & APO's 


All returns subiect to | 20% res анда king Tei 


тъп! РЗ 


S-100 BOARDS 


ONE STOP SHOPPING FOR ALL OF YOUR INTEGRATION 
AND POST SALE SUPPORT NEEDS. WE HANDLE CCS, 
COMPUPRO, DUAL, LC.M., ILLUMIN, TECH., LOMAS, 
TELETEK, MULLEN, P&T, INDUST. COMP. DESIGNS, 
TARBELL, ETC, THES MONTHS SPECIALS ARE; 


CONCURRENT DOS 4.1D . $495 CDOS 4.1E .$750 
SPUZ 8MHz 280, 256K, 4 USERS ............. n 4263 
INTERFACER-3 8 SERIAL PORTS... 3439 
SYSTEM SUPPORT 1 WITH CLK, ВАТТ, SERIAL $209 


DISK 1А 5° & 8" FLOPPY CONTROLLER... rr AIS 
DISK 3 F HARD DISK CONTROLLER.........................$509 
RAM 22 256K STATIC RAM............ e 5446 
DUAL: AM-12 ГУА CONVERTER...............-....-...-. 4545 
DUAL: AOM-12 AID CONVERTER..................-...— $508 


THUNDER + &MHz 80186, 512K, 25, P, FLPY CTRL, 
CDOS 4.1 - LITERALLY A SYSTEM ON A BOARD....$695 
LIGHTNING 286 BMHz W/ ON-BD OIAGNOSTICS$819 


COLOR MAGIC PC VIDEO FOR S-100 BUS.......... 5445 
MADLARI TECH 
INITERILUTIPNUXL 
AN-286 10M Hz 80285688MHz —! —ÀdÀ— 5 
STAT IMG STATIC ААМ. ............................... rmn 5649 
MSR- 1МЬ DYNAMIC ЯАМ, ....................... „н. 3799 


HARD DISK & ТАРЕ DRIVES 


PC-INSIDER, PC-OUTSIDER & AT-INSIDER HARD DISKS 


FOR BM АМО COMPATIBLES SET-UP TO BOOT FROM 
HARD DISK WITH ALL NECESSARY HARDWARE AND 
PC-STYLE CABINET FOR EXTERNAL DRIVES. 


20Mb PC-INSIDER........$379 


J0Mb PCINSIDER (SEAGATE 57:238).............8535 
72Mb PCMN/OUTSIDER 30mSEC. ..................... $1788 
COMPUPRO 40Mb INT. SUBSYS. W/ DISK 3....51585 
COMPUPRO 80Mb INT. SUBSYS, W/ DISK 3......32049 
ALLOY FT-50  60MB @ 1.6Mb/Min,For PC Compat.$785 
IRWIN 10Mb TAPE/PC or CPRO - Requires CDOS....$359 
TECMAR ОС &0-АТ INT 60Mb TAPE ......................$1079 
TECMAR MACORIVE 10МЬ.._.................................... $1099 
TECMAR MACDRIVE i0Mb & 5Mb REMOVABLE. $1850 
WANGTEK PC-38 6OMb INT. TAPE, FAST a EASY $785 


BARE WINCHESTER DRIVES 


TEAC 50520 26Mb HH 5 q94......... ss $289 


SEAGATE 57-4051 51Mb, 40mSEC, FH 5 1/4.....$795 
QUANTUM O540 43Mb, 45mSEC, FH 5 1/4*..........$995 
MICROPOUS МС-7325  85Mb,30mSEC.FH 5 1447.1395 
MAXTOR XT-1140 140Mb, 30mSEC, ЕН 5 1/4".....$3289 
MAXTOR XT-2190 190МЬ, 30mSEC, FH 5 t/4"....$3895 
AMCODYNE ARAPAHOE 7110 25Mb FIXED & 25Mb 
REMOVABLE CDC LARK PLUG COMPATIBLE........$3495 


FLOPPY DISK DRIVES 


MITSUBISHI 2894 8'..$475 2696 12 HTB"... $435 
MITSUBISHI MF501 48TPi.. $95 MF504 ӘБТР!... $149 
TEAC FD55BV ABTPÎ ............ LL remo ФӘ 


SOFTWARE 


WE SELL ALL WELL KNOWN BRANDS, ORDER 
CORRECTLY! SOFTWARE iS NOT RETURNABLE! 


NEWSTAR NEWWORD 2 WITH MERGE, SPELL CHEK, 
NEWSTAR NEWWORD 3 FOR PC'S. SPELL CHECKER, 
INDEXING, CONTENT TABLES, MACROS, SHORTHAND 


KEYBOARD. MULTI-TASKING ... 9268 
BD SOFTWARE C COMPILER T "5500. B BT.. 95 
MICROSOFT —-  ASHTORN-TATE............. „ * 3 
MICROPRO =- MULTIMATE —- PFS. men 41% 
BORLAND INTL TURBO PASCAL, ETC. coun. + 41% 
MOST OTHER PC PROGRAMS .......................... - 41% 
MODEMS 
à Peptide 1200 (opem... 
LAE BPROMETHELS 
PROMODEM 1200. SSP ARES GRAS BEDA OAS ed db ERO Rid аа $259 
PROMODEM 1200G ..$179 2400G ................. $339 
PROMODEM 300C - APPLE ІС PEGGY BACK .......$70 


Multi ech @® 
MT224EH MNP ERROR CORREC. .....................$529 
MT224ER RACK MOUNT W EDC eenn A85 


CTS HAYES COMPAT., 212AHC $142 204 ADH $295 
HAYES - ALL MODEMS .........—.... rr mnes CALL 


id 


ré Pere asad 


lability 


subject to change without notice 


Inquiry 298 for End-Users. Inquiry 299 for DEALERS ONLY. 


жж ж хз хх WD DT W к 


RBO MASTER 


ар 


NO SHIPPING CHARGES 
ORDER TOLL-FREE 800-824-3432 


in Calfarnin Cali (18) 341-8208 


TER 
n 


DRIVES 
' Ht. IBM" Compatible 89.99 
Tandon 100-2 99.99 
Tandon 100-4 (96 tpi) 129.99 


SYSTEMS 


PC/XT Compatible 499.99 


t 
ji 


ә 640K on Motherboard a Flip Top Case 
a 1- HT Floppy o 135 Watt Power Supply 
e Mono Card w/Pnater Port ә 5150 Type Keyboard 


KEYBOARD PROTECTOR 
Remains in place during keyboard use. Prevents 
damage from liquid spills, dust, ashes, etc. Fits 
like a second skin, excellent feel. Available for: 
IBM-PC, AT, Apple (all), Compaq, Model 100, 
NEC 8201, C64, Zenith 150, DEC, Kaypro, 
KB5151, AT&T 6300, WYSE 50 and many 
others, Send $29.95, check, M.O., Visa & MC 
include exp. date. 5pecily computer type. Dealer 
inquiries invited. Free brochure avail 

Merritt Computer Products, Inc. 

2925 LBJ Fwy. *180 / Dallas, Texas 75234 


We carry a complete line of electronic com- 
ponents. Call oc write for our free catalog! 


10010 Cannes hre Lew B Chat m CA 21111 


К мсоям ELECTRONICS 


Мыйын quei LHÓSEI ца эрш cages un ee mig COD «m 
Ges abe $208 ^ Cav итин aid A Ыр m Puryo^y 


mae wt 
Charta ee ee: UE 


Inquiry 359 


= 


СЕ AMM дыр 


SAFEWARE® Insurance provides full 
replacement of hardware, media and 
purchased software. As little as $39/yr. covers: 
« Fire • Theft • Power Surges 
= Earthquake • Water Damage • Auto Accident 
For information or immediate coverage call: 


| 1-800-848-3469 


In Obio call 1-614-262-0559 


Inquiry 300 


ANNOUNCING ....à high performance 
MC68000 based 32 bit APL interpreter 
exclusively for the IBM PC/XT / AT and 


compatibles .... single or multi-user .... 


total integration wilh DOS hardware and 
software environment. 


| Mu APL | 


e 10-12-15 MHZ 68000 coprocessors 
e Up to 6MB RAM per PC 


* No object size limitation 

e Ful printer support 

e Multi-user file system 

* Local Area Network facilities 

e 32081 floating point processor 

* Other systems available Юг: 
Macintosh, Amiga, Atari ST, etc. 


Singte-user $995 * Multi-user $1495 
Coprocassor boards star! at $1950 


SPENCER orcauzanon nc. 
PO BOX 248 / Westwood, NJ 07675 / (20) 666-6011 
VISA 7 Mastercard / Amarican Express accepied 


Inquiry 326 


(214) 339.0753 


Inquiry 225 


HSC.8100 
80 By 24 Or 25 Line 
Aiphs-numeric 

Video Terminal Card 
ANSI X3.64/Other Tarminal Emutationa 
50 To 38.4K Baud Sarial Port 
R5-232 Or TTLICMOS Versions 
ІВМ PC Compatible Keyboard Input 
EEPROM Based On Screened 

Configuration 

Composita or Separale Vidao 
100 By 106mm Card 5V Oniy Ф 200mA 


$138 TTL /CMOS $149 RS-232 


PO Box 10588, 
Greensboro, NC 27404-0588 
(819) 274-4818 


Inquiry 153 


ONE COMPUTER & 
| TWO PRINTERS? 


$65 


Stop Plugging $ 

k Unplogging! 

use усы choice of TWO S 
printers iram ONE. dl Î 


paralel cable with ihe 38 Dey 
simple fick of a switch b. Money Back 
Gaaramiae 


Model 72100 


One Parallel Flag In . . Two Parellei Pags Out! 


Connect ary Standard Centrenics Paraliel Cable directly to 
the iwich. Tua 3щ' cables lisckuded) anach to each printer. 


Simply Call 1-800-TO-ASK-US! Bam-5 pm PST 


(CA 415/567-4067) 


To Order: Write or call Tipe Direct, Inc. Visa/ MC or 
Money Orders please. Shipping within 48 hrs. via UPS. 


Offering a FULL LINE сі 
Switches. Cables, & Accessartes а 


FO. fas 6558. 
Sam Frimware. CA TA iG DATO 


Inquiry 350 


LEARN 


THROUGH OUR NEW 


VIDEO TRAINING COURSE 


A PROGRAMMER'S INTRODUCTION 
TO G—This three-hour video tape with 
text that takes a programmer from an 
introductory level ihru to arrays and 
pointers. (Introductory Price 5400.) 


Also available: our courses on 
COMPUTER LITERACY, BASIC TELECOM- 
MUNICATIONS and LOCAL AREA NET- 
WORKS. 


Call us today for a 15 DAY FREE TRIAL (or 
request our complete course catalog). 


ac» 
408-374-1235 »* 


fhe 
INFORMATION FACTORY Ke | 


208 Charter Ooks Circle 
los Gatoa, CA 98030 


Inquiry 169 


SHARE compuiers, prenters, 
Бр ату parallel ог senal device 
М ELIMINATE cable swapping B 


v2, ROSE DATA SWITCHES 


INEXPENSIVE way 10 network IM 


Sf COMPATIBLE with 

WI computers 

Buninesses, Schools, Homes 

WE ALSO OFFER. 

Data Butters, Lina Orcvers 

Modems, Protocol Converters. 

Parallel = Serà! Converters, 

Cables Compares, Printers 

„= Disk Оне, and morr 

AUTOMATIC - CARETAKER HB xjea lor a business or 
school Io shares printer or modem among many compubas. 
Operetion la fully automatic with no solare caquered. 
Parallel or Sara! 4channah-1205 6 channels - $395 


MANUAL - HARDSWITCH is operated with the (ip of a 
miich. 2-2 and 2:4 models allow simulfanaaus cosmun- 


kallon. 
14-396 2:2 - $1009 2:4, 5169 
1:4 . $139 22-5119 24.5199 
LED and spthe protection on mirit) models add $20 
CODE ACTIVATED - PORTER 
mu rge & 
or 4 ” 
Bufle oplos BK - 5100 2586 - $250 
REMOTE - TELEPATH connects тыйа computers 10 
mullipte peripharala A selector al each compater orierminal 
chooses up lo 4 panpherats and depliys Dusty status 
44-9495 46-5795 веси - $39. 
m ыз а Reh qoem зымынын ж===————— 


ROSE ELECTRONICS (713) 913-7673 
P.O, BOX 742571 MC & VIBA Accepted 
HOUSTON, TX T7274 Devier inquiries invited 
CALL US FOR ALL YOUR INTERFACE NEEDS 


Inquiry 295 


Software Selectable for 


HIGH SPEED 12 MHZ OPERATION 6,8,10, г 12 MHZ! 


- FULL ІВМ PC-AT* COMPATIBILITY! HIGH SPEED INDUSTRIAL 


Ф = і п 
FOUR E BYTE RAM CAPACITY ON MOTHERBOARD! GR ADE | COMPUTER FOR: 
* acientric 


QUANTITY DISCOUNTS AVAILABLE FOR · Engineering 
QUALIFIED DEALER, OEM, UNIVERSITY - Industrial 
AND CORPORATE ACCOUNTS. - Medical 


* University/Education 
: Artificial Intelligence 


bs Kabom er Tace  Etc., Etc., Etc. 
Eight Compatible /О On Board Battery - 


Interface Connectors 


EE CMOS Clock Calendar 
Standard Power Connector 
(Same as PC-AT 


| Math Processor 


me as PC 


Extended ROM Capability 
(Operas on all compatible BIOS ROMS] 


Runs intel 80286 at 
6,8,10&12 MHZ! 


Extended Memory Capacity! 


ы арры cA 2 с! Lol m. 
Capacity on Motherboard! Nr e EA zem — t ' 
(eat Ss Ar NEW * Mega-Bt Drams} 4 бт ТАГ ЫИ - Feriphara) Support Circuits 


E > күүлү en ы е 
| E. Чыл Board Size: Standard IBM-AT* 
C ATTAK-286" FULLY ASSEMBLED (LESS ICS) .... ...$499. Dimensions: 12 inch x 13.8 inch 
О AT CASE 100% COMPATIBLE : EVALUATION / with 6 mounting holes to fit all 


O AT POWER SUPPLY 192 VV Е BOARD КІТ ч 
O ATTAK-286" TECHNICAL REFERENCE MANUAL. ... 0 AT compatible cases. 


Û TURBO-SCOPE" A/D BOARD | | 
AT TAK-286" evaluation board kit. 


100% SATISFACTION GUARANTEED. SEEN | | highest quality multi-layer PC 
10 DAY MONEY BACK GUARANTEE IF | 
NOT COMPLETELY SATISFIED! 


41 ing Valley н 
| ADVANCED G - F^ "y Sen TERMS. We accept cash, checks, money orders and 

Й INTELLIGENCE uite 400 credit cares. Prices and avavlabilly subject to change _ 
without notice. ing and handling charges via U 

€ LS m TECHNOLOGY eA” ground 50c db UPS air $1 ‚паль. Mimeum charge $3.00. 


ЛЕТ arg НА! PC-AT arg tradernarks of intnrnabemal Busness hichi 


6 AIT CORP 


Inquiry 7 SEPTEMBER 1986 * BYTE 439 


To find out more about software 
that lets your PC emulate 
TEKTRONIX " 4105/6/7/9 and 
DEC V T10O* terminals, 


call or write: 


G GRAFPOINT 


4340 Stevens Crocka Blvd., Suite 280, 
San foe, CA 95129 (408) 249-795] 


Inquiry 146 


SERIAL ASCII VOLTMETER 


SAV10 rs232 SERIAL asce усїтмЕТЕЯА $169 
SAV11 ns422 SERIAL ASC vVOLTMETER 5239 
МА15  ns232/asa85-n5422 нтевғАСЕ $149 

© 4 analog vollage inputs of 0-2 55V. 

measured simultangoutly 24 8 bli resolubion. 

® Stand alone opération. 

© Selaclable data rate. 

© Low power consumption. 

© Rugged. compact! package 


MARON PRODUCTION INC 


DISCOVERY PARK. 105- 3700 GILMORE WAY 
BURNABY. В С, CANADA VSG 4M1 
Phone (604) 435-6211 


Inquiry 220 


| Printer (Data) switch $39.00 
Dealers & OEM Welcome 


Cable (Lifetime warranty) $10 up 
е 01 type connector with - PEREDE pin € 


JACO Enterprises 
TB 


Poppy Way 
& Dupertén CA g5014 
кы sales lax jani, 56-0073 


Inquiry 176 


An RS-232 Break-Out-Box 
at а Fraction of the Cost. 


AS- 232 Muhi-Adaptar Beard: 9 LED's for signal 
monitoring. 24 switches to open any line (except 
lina 1}. 20 jumper wires allow rewiring to any 
configuration. 1 male and 1 female connector. 

Order direct! Only $59.95. Ali cash orders 
postpaid, (IL res. add 6¥ % sales tax). We Ac- 
cept MC, Visa. Free Illusirated catalog of RS-232 
interface and testing equipment. Phone: 
815-434-0846. Make checks payable to: 


B: B electronics 


ВААР SC TMAH SC ASA pi gî 


15008 BOYCE, OTTAWA, IL 61350 


Inquiry 34 


GOMER Board 


e For IBM-PC/AT/XT and | 
compatibles 

*Dual AS-422/RS-485 interface 
«Differential drivers to 4000 ft. 


Fast Delivery 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154  TLX: 5101012726 


Inquiry 286 


IF YOU USE A COMPUTER 
YOU CAN USE 


UNIT CONVERSIONS" 
Q 
ony — $49.95 


IBM PC/XT/AT and Apple еіС + Compatible 
Virtually ALL the conversions you will ever need! 


UNIVERSAL UNCHANGING PRECISE 


Feet то metres, kilowatts to horsepower, 
light years to angstrarns and 3, 55! MORE! 


TO ORDER: see your га al soita are delet at 
call toll free 24 hours a day 
1-800-356-5324 (ext 1328) 

WI ar outside USA: 608-257-6648 


VISA, MasterCard, or COD. Welcome 


ALL ORDERS SHIPPED WITHIN 48 HR5. OF RECEIPT 
SHIPPING PAID ВҮ ICI FOR USA ORDERS 
Outside USA: add $10.00 shipping and handling, 

рау in U.S. dollars (No C.O.D.) 


гт “INTERNATIONAL COMPUTING, INC. 
1501 Monroe, Madar, VI 51711 USA 


[he Quiet Star in Sattwarr 


inquiry 174 


OST COMPLETE 
REFERENCE GUIDE ON 


DIABLO PRINTERS. 


ex-‏ سر 
p ams‏ 
me -—— D Diablo pinten‏ 


IER 


Mig key compon: 
enis — 7160 pgs.? 
+ The moi! corm- 
plela paris inten- 
fory outside of 
Diablo — inche- 


1/5800/225-8116 ERE 415/887-6116 
[inside Calitorma) (Outside Сайтта) (Local) 
OR WRITE ТО: 


THE PRINTER Е ORI A aas 


Inquiry 277 


PC DIADAC «» TAKE CONTROL 
WITH YOUR IBM PC/ CLONE 
"CHANNEL "BIT ANALOG INPUT 
лай. ANALOG OUTPUT 

75% eal 1/0 fixes 


фы 
E 


DIADACS 1 «» TAKE CONTROL 
ITH YOUR COMMODORE 64 


6CHAHMEL 12 ВІТ 


ONTROL MODE ҮЗ 150 


DEALERS/REPRESENTATIVES PLEASE CALL 


РО. Bex 102 * LANGEHORME, 
(MICROTEGH) ^u "ин 


Inquiry 58 


FROM THE PUBLIC DOMAIN 
The widest selection from the best 
distributor! Business utilities and more for 
mos! any computer for only the copy charga! 

Library Rent 
BEST OF IAPC 120 Diskus ....... 
(OMPC-BLUE 228 Иши ........... 
AUTHDAS SHOWCASE 15 Maks 
CAPITOL PC-£I6 45 Desks 
S(6/M-UB 270 Шибе; 
KATPRÜ UG 74 (Иий 
AMIGA 25 Ditha 
ATARI-BT 25 Disks 
COMMODORE C-64 100 Вилдан .. 


Pubhc Domain User Group Catalog sk $5 pp 
Send your check & speciy computer lormat 
Rental is lor 7 days aller recept, 3 days grace to 
return Use credit card. no disk deposit 
Shipping, handing 5 insurance 59 50 per library 
(619) 841-0925 Orders А Technical (9 Io 5) 
(619) 727.1015 24 Hr. J Min. Info Recarding 
Have your credit card ready’ 


National Public Domain Software 


1533 Avohill Ог, amm 
Vista, CA 92084 VISA 
1-800-621-5640 wait 


BBB for tone dial 782542 | amex | 


Inquiry 249 


DRIVES 


20 MB Seagate drive ......... 
30 MB drive for AT ............§655 
360 К Floppy for АТ............51П0 
Teac 55B .....................9109 
20MB Hard Card ............. 


COMPAQ 286, 20MB 


Portable, 512K, DOS 
$3999 


COMPUTERBANC 


IBM COMPATIBLE 
HARDWARE 


39 Multifunction card 384K.5.P.CLK......§139 
AT Multifunction card OK-3MB........§169 
MONOCROME graphics card.........$99 
Color Graphics card .................$89 
АШ ComBo CARD ser. par ciock,..........§69 

EXPANSION CHASIS 7 slots ..........9569 


SYSTEMS 


ІВМ AT COMPATIBLE 
BMHZ, 512K, 20Omeg 
Monitor, graphics, ser, par 


COMPAQ Deskpro 20MB $2189 


Seagate, 640K, 
52349 


SPERRY IT 44MB .......CALL 
LEADING EDGE ........CALL 


IBM SOFTWARE 
LOTUS 123 


V P Planner 

ASHTON TATE Framework 
OBASE Il 

dBASE 111 Plus . .. 
POWERBASE ............... 
CLIPPER GBASE III Compiler 
LATTICE C COMPILER. .. 
MULTIMATE 

MULTIMATE ADVANTAGE 
SORCIM SUPERCALE Ili 
MICROSOFT Multipian 

Word 

Windows 

Pract , 

FOX & GELLER Quckcode 
BORELAND TURBO PASCAL 
REFLEX . - и 
LIGHTENING 

SUPERKEY 

SIDEKICK [uaprotected) , 
ASCII PRO Comm Sofiware ....... 
CROSSTALK XYI 

MIRROR Comm Sotiware 
PEACHTREE Back to Basics , , 

ВРІ GENERAL ACCOUNTING . 
OPEN SYSTEMS .......... 
AEALWORLO . 
ONE-WRITE PLUS .. 

ACCOUNTING PARTNER . 
MONOGRAM DOLLARS & SENSE E 
TOBIAS MANAGING YOUR MONEY . 
SATELLITE WORD PERFECT .. 
MICROPRO WordStar PAO... ., 
WordStar 2000 PLUS ......, 


BSS: 
SSSSSESSS8= 


" 
"n 285.00 


onitor, DDS 


IBM XT COMPATIBLE 
256K, 20 meg, Monitor 
graphics, ser, par 


$1099 


TAPE DRIVES 


10 MB Irwin ...................9379 
20 MB Irwin ..................5429 
Everex Stream 20 ............$569 
Everex Stream 60 ............5099 
Peachtree ............ o CALL 


IBM AT3OMB .........93769 
6MHZ, 512K, Seagate 4ОМ5 


IBM XT 20MB.........92399 
Seagate, 256K, DOS, Monitor 


LASER 128(11с Compatible) .... CALL 
LOCAL AREA NETWORK ....... CALL 


SAMHA WORD Il) 

RBASESOU0 X. 

PRINTMASTER ON 
BREAKTHROUGH TIMELINE 55. 
DECISION RESOURCES CHRTMSTEA219.00 
ENERGRAPHIES wi piciier ept 207.00 
FUNK SIDEWAYS 36.00 
LIFETREE VOLKSWRITER DELUXE 149.00 
HARVARD TTL PADJECT МИСА ...285.00 
THINKTAMHK .............. S] 110.00 


IBM HARDWARE 


AST 6 Pack Plus w/384k 

6 Pack Premium 

RAMPAGE . 

STB Companion PC 0-2 MB LIMS 
Chaulfeur manggraphics 

ЕСА « Plus Color Board .. 
JRAM3 . m 

JRAM ATJ.. .. 

HERCULES Mono Graphics 

Color Card 

ORCHID Tiny Turbo . 

Turbo 266E W/1 Meg 

Turbo EGA 

QUADRAM EGA + 

QuadPori for AT ser 5 pa 
PARADISE Modutar Канн Cad 
130 WAT Power Supply 
TALLGRASS W/Tape 
MOUNTAIN . 


Graphics Edge Card : 
MOUSE SYSTEMS Mouse 
MICROSOFT Mouse w/sftwr 
KOALA KAT 


MODEMS 


ANCHOR Express 300/ 1200 
Мок тоет 1200 (5 yr wrnty) 
EXPRESS I 300/ 1200 

S les. 2400 Baud А 
HAYES 120 

12006 

2400 

PROMETHEUS 1200 . 
Promodem 12008 

Promadem 12004 

Promoden 300 lic 

Promoden 2400 


MONITORS 
AMDEK 300A я 


310A Hi-Res Amber . 

Color 600 

Color 722 RGB 720 X 350 . 
PRINCETON GRAPHICS HX-12 
HX-12E RGB 720x350 

SR-12 А 

МАХ-12 

TAXAN: ALL MODELS 
PAHASONIC 


DT-H103 10" High Res RGB . .. 
IBM COMPATIBLE Monocrome , 


Color RGB Monitor (640X200). . 
PRINTERS 

PANASONIC (2 yr warran 

KX-P1080 А и a 


KX P1091 

Kx-PIO92 

KX-P1592 

KX-P1585 240 CPS 
KX-P3131 t?ens Daisey. . 
KX-P3151 20 cps Daisey — , 


Citizen MSP-10. . 
MSP-15 .. ..... 

MSP.25. . . 

STAR MICRONICS 

EPSUNLX-BD. . 

FX-2BB ...... .... : 

(us, o .............. 

LO- 1000 РРР E 
BROTHER-1509 mm 
OKIDATA - All Models _.... yn 
TOSHIBA All Models. ............_. 
CAMNOM Laser Printer 

HEWLETT PACKARD LASER . 
HOUSTON кыйна Plotiers 
Digaizets.. .. .. "TE 


APPLE PRODUCTS 


APPLE Compatible Drive ile . 

iic compatible dnve ,. . 

MAC Campalibe 312 drive . 
MICROSOFT Softcard 11. . 
ASCII XPRESS (Commumeations) . 
APPLEWORKS .............. .. 215. 
SPELLWORKS — 
PRINT SHOP . à — 
Mach ll Joystick . — À 
SYSTEM SAVER Fan ,. ... 

VIDEO ? lic Enhancer .. 

VIDEX Uttraterm 

APRICORN (Lifetime мү) 
Super Serial Imager .... ; 
Graphics Interface . 

BO Cooman aK .. . 

EXTENDIT 64K.. ..., 

KOALA Speedkey.,.. 


Call for catalog. Thousands of products available. Volume discounts. 


~ COMPUIERBANC 


16783 Beach Bivd., Huntington Beach, CR 92647 


Orders Only 


800 /332-BANC 


OUTSIDE CALIFORNIA 
For Customer Service Call 714-847-BANC 714/841-6160 


Cosh prices indicated. AE products ore In factory saoled pockoges. Ше quarantes oll ams far 30 days. Within this period, defective merchandise retums must 
be accompanied by АМА number. All other returns udi ba subject to o 10% restocking fea. For prepaid orders, there ull be а 3% shipping огде: 5% for UPS 
Blue Lobek $5.00 minimum; oll orders outside U.S.A. at 15% shipping. California residents add 6% soles tor. Prices subject to change without notice. 
Copyright 1985 COMPUTECRBPNC, Ри fights Reserved. 


Inquiry 86 SEPTEMBER 1986 » BYTE 441 


Scan-tastic! 
BARCODE READER 
ma 


Includes $99 
label printing 
program FREE! 


Works with DBASE 11/111 
LOTUS 123 & others right 
out of the box!! Reads UPC 
3 of 9, 2 of 5 into PC,XT & 
compatibles - no slots. 
216-273-5039 
DEVSOFT INC. 
21010 Center Ridge 
Cleveland, Oh 44116 


Inquiry 106 


9-TRACK MAG. TAPE SUBSYSTEM 
_ FOR THE IBM PC/XT/AT 


or intonmation in and 
e 2 wachup سی‎ M 
Upe subtrystam for ihe ION PC, Ggturingr 


a 42 M-B ana 

pee UNES 
в (SM оппа 1400 col 

= Soltis ter PC-DOS, 

MS-DO43. 


Write, phong or TWX 
ки unione 


inquiry 165 


DISKETTES 


MAXELL 


5:4 DS/DD 596 


Price based on quantity of 250 
Includes sleeves, labels and tabs 


Quantities Limited Call Today! 


800-222-0490 


(In N.J. 201-462-7628) 


Full service duplication facility 


24 Hour MEER; OL 


P.O. Box 710 
Freehold, N.J. 07728 


inquiry 223 


6 C HARD DISK 
ч? CONTROLLER 


New Shugart Model 1610 

5 1/4" Hard Disk Controllers 
EMULATES "e ы | 
e ХЕВЕС 51410 (1610-3) Full 

e OTC 510 (1610-1) 90 day 

e SCSI (1610-4) Guarantee 
WORKS WITH d 
e Micromint COM 180, SB180 

e Wavemat Bullet 

€ AMPRO All Boards Manual 

9 Macintosh and 

9 Apple ile Schematic 
e ACS 1000 Only $8 

Ф 151 5160 = Ж! 


COMPUTER SURPLUS STORE 


226 Phelan Avenue 
San Jose, CA 95112 


408-280-1740 


Inquiry 83 


sees IBM PC/VT220 


EM220 . 7220, VT102 emulation 
» File Transfer 

$149 • [32 Column modes 
è Calor Support 
• Hor Key 


TEK 4010/4014 


e Pekironix 4010 emidarion 

„ VT220. VTI02 emulation 

© Picture files 

« High resolution hardcopy 

e Supports IBM, IBM Enhanced, 
Hercules, Tecmar and AT&T. 


Diversified Computer 
Systems, inc. 


3775 гі Ave, Suite 18 
Boulder, СО 8030! 

(303) 447-9251 

Трех 9103800693 DCSINC 


Trademarks: ҮП — Digüni Equipment: IBM PC. XT — IBM Corp. 


Inquiry 113 
Data Shade Lenses 


RTO 


Non-prescription Data-shade 
[lenses reduce glare, sharpen f 


contrast & screen out ultra- 


violet radiation. Choose color E 


for maximum contrast with 
specific CRT screen colors. 
Magenta for green screens, 
blue for amber or gray for B/W 
screens. In mens or ladies 


styles. $15.25 plus 75¢ post- 


age and handling. 
PRECISION OPTICAL 


Dept. 121-X, Rochelle, IL 61068 § 


Inquiry 274 


COMFORT— 
Productivity you can feel 


"The ADJUSTabie... | 


e mobliity wopionsi Cares. E20 
+ Also: Adjustable Chair, Printer Была, CAT Swing Ame. 


Aranni yoorseti now! Onder by Oct. 31 and 


| Nu. SET OF CASTERS Heg ЖЕП „шый 
= 
Е CF (713) 783-3081 


8778 Боллур Freeway » Бойе 150 • Howpton, Tents • 77074 


Inquiry 426 


U) me = d 
- Uf 
ec 


2 
"PROCESSORS 


ھے — 


Феб Minani iad 


S888 RRRRARS 


Microtech 


(206) 364-2209, 8 - 6 Mon.-Sat. 
P.O.Box 27083, Seattle, WA 98125 
Prites васат ine сара. Prnoss subiici to change Сал = ситет 


гезле! add 7.9% sakes tax, Saisigeten quarante ө 


Inquiry 239 


CHANGING SYSTEMS? 
What Happens to Your Data? 
Does JUST Media Conversion 

Solve Incompatihilities? 


WHAT IF... 
everything is changing, including your software, 
hardware, operating systems and media? What 


happens to your spraed sheet data and formulas, 
databasa structures and/or word processing 
documents and codes? 

What do you do, and what is the cost? 


We Make incompatible Data Compatible! 
The source can be mainframes, minis, micros, 
dedicated word processors or typesatters. 
ADAPSO member. 


Compubata Transistors, Inc. 213-462-6222 
6565 Sunset BI, #301 Hollywood, СА 90028 


Inquiry 73 


NEW LOW PRICES! NEW LOW PRICES! 
CRYSTALS 


7405100 14 | 740537258 36, ALSO 48 | 
PU асаав мы 36 ALL STANDARD VALUES .... 1.00 
Em 14| ALS alus» эм  — — — — Bio ^^^" s ag /;7À 
мып 14| ISI 4| MLSS 1958 "ЧЭЭ D— ee [= dM — "dh 
пым 14 | TALS a 74,5770. ШШШ — — 53 33 ^L — MG эюм REAL 
740305 16 d [^ iren Kk mad. etatis 
741506 — 16 15283 
COMPUTER 71909 3817465130. 381 7415290 a BI TIN ч м Ш 5 Sa o зз 
PRÜ CTS 741510 14 | 7415145 М | 7415291 ANM ЕБга ә MW ПИ шс; 
DUCTS. шп je | usw] 3 | 748205 КИШ 7 E М М MR reer 
Inc 71812 181 LSID юв хз 5B 7! FF o. WM ^ o 
BR Ж " 
ORDER TOLL FREE 74154 24 
740815 24 | 7415154 тав | 7415324 18 
Ar оларды 4 208362 124 CRYSTAL CLOCK OSC. B o... m 
741572 20 7415157 м 7415363 128 ALL STANDARD VALUES [EE 4.80 $603 ramen 6.60 E800 CIN eb GM e 
s ами 2m S op switches ...... 796M Se. TI E 
a Miu xm и M Switches ...... 7OG MID Soe 
ез 740550 16| 745182  48| USE! ИА. _ à BÀ 0810......... 159 6810... r 
miss 36/4519  3|745w +l CO яә 0 
LSI 261 LSI 46| 745373 BE AA OSS. ил 120 шш UU 
74337 мі 748165 Mi НИ ААЛА ЕЛА Шо wa. pg M66 
HLS м | LBS | 74897776 E 0404 AAXVMAWM Î зо... soo MS HE 
(CALIFORNIA RESIDENTS] 741540 161 145184 © | 745385 112 MM o 2|... M 8 м7 aaao м0... 
Tus % 7151668 94174535. i CMC A на 
74547 | Мо — 924 | 74,5386. 42 SS jù 0 55......... 0 
141548 | 7415173. 46| 74153900 100 ЫШ WW Эш... 1089. 880008 ...... #29 
71549 BE Û 7415104 381 74.5208 виг gl 5050 ......... 189 мт... 1259 1 
1741551 16| 7405175 38| 745105 108 fw AE LM Шз... 429 gum OO unl 
048-8008 КФ ЕЕЕ рари р ЕЕ un E 
741583 ве | 2415190 46) ALBA? 32 ORBITAL SYSTEMS: 8805 | gag 60081........ T 
газа nis ж HMM 1а MDED BÜ-Cal. Card for Apple Ite I 683 ......... 2139 em ........ m 
mm | ып | nim) se| yasso "s Baj EXTENDED BO-Col. Card for Apple Tle M 9803... 2189 ame 
| V/SA пазл 7% 4 7415845 E 64K to 128K Upgrade; 2-Yr. Warranty $60.06 n 
7415 356 15568 d эш 
___ | 741563 46| 7405196 55| 74.5889 128 1-80 (CP/M) CARO, (ог Apple Il, ile ». 
— 74.585 46| 7415197 56 | 7415870 MM Compatible with all Apple CP/M E ЖШ 2 н 
74L386 20 | 2418201 58| 7415874 958 RTOs... 149 IMPO... 
| 741590 36 | 70520 561 ASG? 34 Î. нн — — — Rm E E OW... € 
STATIC DYNAMIC MLB » ruin а Mp Dime cung ан cd 
21144 Жз eja 20005 35 14593 46 | TALS а | 7406605 — 206 
"k - ш дән a raises 46 | 70500 58 | HLS 106 IDM АСЕ ЭЕ «Э M 7950 ..... 
15008 1.35 | 4164 20008 1.05 740596 д6 | 74.5245 ә | 7418688 206 M 280-8102 ..... 
EE ND i Mer p N — 16 1418107 32 1415007 B6 7413789 2198 | 8087-3 5MHz....... "И Ба Z808-CPU ..... 
26132 Эйла 19.89 | 41255 15005 2.89 ee = S а 810596 136 8087-2 BMHz....... 159.95 7908-0... 350 
iMd: con 2 اج‎ + 7418112 32 zT р ed 4 80287 5MHz....... 179.00 lI ол... 
l 8 748114 22 | 7415255 Аб! 910396 0356 Mn Ve tess IIT MU мал ..... 
HMGIG4LP 100g 12.45 15005 6.95 MEE ж M z ти та ا اتا‎ ZBOA-OART .... 449 2805102 . 
1 15258 
144814 280 | 7415269 1.16 | 25152560 248 Rana سم‎ aei A м. berg оо POWER SU PPLY 
onochrome Graphic Card . 4 
пы (Switching) 
2518 dss 295 [272A Hins 295 ifunr 
20 Nm IRIS «Mm E Multifunction Card....... , +120 04 Amp 
2706 dies 29& | ола jns 345 AT Crystal: 16,18, 20 MHz... . 4.95 —12¥ 03 Аму 
2716-5 арна 135 | 27128 25008 1% 19 05 
26 48008 248 N 280 5% DON $$ + ts Amp . 
" 1 28 
2732 А2 Dies 195 | UCEATBA Mns 1809 p 9 Е (PARTS ONLY) 00 
pea 28K 10 BIZK ........... 50. 
8088 / 8086 41256 150ns Consists of: p^ - Мн 
UPGRADE (17) 16-Pin Sockets 
V-20... 5 MHz. .. 10.95 Resistors and Capacitors ALSO INCLUDEO e 
V-20...8 MHz... 12.95 iat pili $255 .......... m 
tian MEM PSB i. f. APPLE ACCESSORIES 1986 5 
—— ege --— | NEM Demir ....... COF Fel 5... nnn . : 
ЕР [M Bé 7 Parallel Printer Card. ...... 49.95 | 
DP-25 Solder Cup — д gem 80-Col.card for Appie i+... 149.95 i — THE IC MASTER — |. 
md ; > ^ut v 80-Col. card for Apple lle. . 
—— € Wem 1 je— 1 Colina Fan... Your ticket to fast and easy |D 
Wn LL. шу: A Power Supoly............ IC selections é 
MM — wv $ 119.?? U 
Male, Female, Hoods. .... 99€ ea. и речи 235 — ГЫ Disk Drive Full Height. un жашы: i I 
et aat E MD ee TECHN i а L APPLE Iie” aed “APPLE N+” wre | OS 
IE ns -naanin 7 Disk Driveve Height. . . . . . 129.95 E trademarks of APPLE COMPUTER uc. 
UV ER ASERS СО M QN... Controller Card........... 49.95 ES aaa — - 0 
MEL Kl: | ^" : Моп-РП. rial O US Iu 
sah A oth us MM н ^. $2! O — VISIT OUR RETAIL STORE (2 
m E DISKETTES 2100 De La Cruz Blvd. = 
mmm sisi p * BULK * Santa Clara, CA 85050 
- ہہ ہے‎ ome Ma (408) 688-0607 
Mera E oe SS/DD.....25/$17.25 ALL MERCHANDISE 18 


E 22 DS/DD.....25/$19.75 


»rsuvsgturwo WG OE TM eae ae 


а O uw ЩАТ disks.....25/$50.00 


hiv» ene 


eesse QE S.L 3V2" disks ...25/$50.00 


ReRETE SO OE 


100% GUARANTEED 
Ф Erases 15 EPROMS In 20 minutes wm e r rii p m A 


8 Pisatic Enclosure 0253 .......... 1.60 &8B ......... „з ог<ау 


NEW LOW PRICES! NEW LOW PRICES! 
Inquiry 114 SEPTEMBER 1986 - BYTE 443 


INTELLIGENT REFLECTIONS 


Fascinating...And Unique! 

The two 1985 Byte covers shown above are now available 
as 16" X 20" limited edition prints. Each edition is strictly 
limited to 1000 prints, which are individually inspected, signed 
and numbered by the artist, Robert Tinney. These excellent 
reproductions are made from the original paintings(not from 
transparencies or photos) to ensure accurate color fidelity. 

Byte Limited Edition Classics are printed on select 100% 
cotton fiber stock. This is a museum grade acid free paper. 
highly resistant to yellowing and cracking; you will be assured 
of a print which will retain its color and beauty for generations. 
Accompanying each print is a handsome Certificate of Au- 
thenticity, which is also personally signed and numbered by 
the artist, and which certifies the quality and limited number 
ol the edition. 


Price ard Shipping 
The price of each Byte Limited Edition Classic is $55; if 
lwo or more prints are ordered, the price ol each is only $45. 


LIMITED EDITION 


Beautiful 16” X 20” 
Limited Edition Prints, 

each signed and numbered 
by the Artist. 


#B 


Есма 


STORAGE SPACE 


Byte Limited Edition Classics are shipped flat, and are guaranteed to arrive 
undamaged or be immediately replaced. In fact, if for any reason you are 
not satisfied with your order. you may retum it within 30 days for a no 
questions asked refund. Your prints will be shipped UPS Blue Label (two 
day delivery), and will usually be shipped within one week of receipt of order. 


Ordering 

To order your Byte Limited Edition Classic(s), just clip out and mail the 
coupon below. If you prefer. you may call in a MasterCard or Visa order 
lo Robert Tinney Graphics, 1 -(504)272-7266. 


A ar аннараа. Pt neci ae ee ш ee ар. ee ларе еф 


| Send me the following print for $55($45 each for two or more). 
| Су. # Title Amounl 
| A —————| NN: 
| a lE S 
- postage & handling $4($10 overseas) $. 
i Tota! $ 
Bill my [ ] Visa or C] Mastercharge: Exp. Date: 
Card No. 


шышы‏ کے چ — — ETT НИНЕ ЧИЕ тта em ee ree ew mE Rl a E ЛТ MAE AMAT РИНГ „©. Б.Б ee —— -—— -—-— —À —À‏ ا 


444 BYTE * SEPTEMBER 1986 


O 1 have enclosed check or money order to Robart 
Tinney Graphics 

C] Please just send ma your free color brochure. 

Ship To: 

Name: 


Address: 


City: 


Mail is coupon to: | 

Robert Tinney Graphics 
1B64 N. Pamela Drive 

Baton Rouge, Louisiana 70815 


Num 
ne SUPERIOR 
LIT 
H 
os $ 00 
H . Advanced 286 129 ve 
oH Finir pon poxt 9699 
— 4 И | ju 
we Advanced PC/XT Smarimodem 2400 (Ini) E. dne $7500 
lÎ * FCCIUL Approved mes Comp. 1200 (Lo. ева 
|| || « 18M PCAXT™ Compatible Hayes Comp. 1200 (Im) wSW........4885 
[| l| 
LT è (1) 360K Floppy Hayes Comp. 2400 (Ext). .......... 348.00 
HEACULES 
| | ||” 256K Expandable to 640K носив Color Card ............. $166.00 
| | || * Serial, Parallel, LCD Hercules Plus Graphics NEW 23900 
- | {| * RGB Color Graphics UNTER, {5 ber Warranty) 
иш a Com ite Video з лавернь а iow Price 
Bam! pos “Pm E OFFER dad they 12-31 
| | || * Mouse & Keyboard 8087 or 80287 thru 9-30 
KEYTRONICS 
| | it * 10Mb Hard Disk (Add 5150 — 
жа $200.00 Keyboard ........ " 
E ) - Osho Keya ............. 18995 
153 whouchpad ................. 285.00 
ЕБ HARDWARE PC Jr Numeric Keypad .......... 2995 
юй! ance Cards MICROSOFT 
HH Microsoft Mousa ,............... $139.00 
LEJ MOUSE SYSTEMS - (3 Year , 
G 
PC Mouse wPaint Plus.......... 
ا‎ БРИ س‎ egy am 
TT Y 7E fT ACP Mouse wKeyooart ...... 
FTT PROMETHEUS - (1 Yr Warranty) 
Be ProModem Мойт 1300: white (int) ....... чин 
ProModem 12008 ................ 
ae TECMAR CLOSEOUTS TP 
wa А210 CokxiPrinter'Graphics ....... $98.00 Lisi ACP 
od A220 Color/Graphics/Viden/Mouse .... 8500 Se $395 $195.00 
[| || A230 Menb/Color/Grapics/32 CoL ..140.00 — tst Mala WAK 380 16800 
| | || A231 Color Mono (Runs 2 Monitors) .. 14400 Voice Recognition .. ....... 995 18200 
| | || A240 MonaPrinter Graphles ...... 7900  3dMuHe..... .. . ‚ 445 19500 
[ | || A250 MonoPrirterGraphics/132 Col. . 19900 Powerlink 3270..... ....... 1099 39990 
[| А260 MonofPrinter ................ 7500  Phonegate 2400...... .. 695 295.00 
F1 AZT) ББАК НАМ. Short Сані E-- Сай for Complets List 
| Аш iu tion Shot tu... st PRINTERS 
E A340 XXV Poppy ....... ..(00 BROTHER 
ASSO BIOK RAM Card - OK. ....... 5900 М1109 Dot Matrix ...... NA A 3242.00 
| || A410 Floppy Card = 2 Drives ........ 3900 M1509 Dot Matrix..... .......... 399 ра 
¥ т. отче a ers DIABLO/XERDX 
a Parallel/Sertal, Optional E20 Serial LOP .... was 1405 now $296.00 
А520 Parallel Салі ....... ........ 3300 6520 API 10Р....... ......... 345.00 
- ASO бапа! Gard ........ ......... 4800 6520 036 (36cps)...... ......... 394.DD 
e A810 AT 2Mb Muli-function - OK ....12900 diy ent бй was 395 now 325.00 
АБ12 AT 25Mb RAM Card ...... ... 139.00 F21 Sheet Feeder. .... was 896 now 199.00 
| || А620 AT 3Mb RAM Card ..........- 19.0 630 Sheet feeder ................ 219.00 
| [| A530 AT ParalleUSeriat, Optional Ser . 5800 Cable for 620 (to М). _...........2000 
Ww re 1 уар ч senen p- Diablo Р-11 or 5-11 100cps......... 129.95 
E + Ser PatiCik ...... Diablo P-31 or 5-31 Wide.........,, 199.95 
L || Mass XI Motherboard < OK a. maoo EPSON - (1 Year Warranty) 
-~ A960 XT Turbo Motherboard - OK .. 13.00 Rae ai, س‎ pud khkbuáu9vha 
m AST - (1 to 2 Year Warranty) "EE. ЈНА j 
ASTE aceon $575.00 
ЕГ. sr ее е7 P321 "3 in 1" LO Printer......sale $515.00 
- m п ФЕРЕ" р | EC .P351 24 Pin wiSerial & Parallel. . .. 1065.00 
È RAMpags AT Expandable to 24b cag New Toshiba Color Printer.....,...... Call 
[| (Both boards support EMS & EEMS} В PEN PLOTTER - Limited Special 
ra Advantage 128К.,...............- 36500 Roland's DXY-900 Flatbed СУ Plotter 
! Formerty soki for 599500. While Supply 
w go LIMITED SUPPLY lasts your price only 53900 
- SixPak Pius whit Be ө б Only $166.00 Ine. Parallel/Serial interface. 1824 Compatible. 
Inchuding Sidekick 15 & DESKvew MONITORS 
| брак Pus 384K _........... Only 21600 Samsung TTL IGM Green.,........ $88.00 
| || Combo Риз - OK ..Üny 8400 Samsung TTL IBM Amber ......,. 9800 
| || Combo Plus - 64K ............ Only 7000 АСР 12 Softwhite TTL IBM ....... 139.00 
© (Makes superior VO Device} Mitsubishi RGB Color ............. 25900 
TECA ЕбА Monitor . 412.00 
[ || Reach Modem 1200 Baud 19600 
"| AST Colergraptics Card ......... .. 9900 aay ae GRAPHICS — 
2 Fon ( Year Waray) MAX-I2E Amber TTL. ee TA 
в n Lia а Б DU ы M 
ЕНЕ tarp CUIDA EE 
re ы» А Lf tr ye ate gm 
rae Qd 
E а 


1 


PROVEN 


TOLL FREE 


800-854-8230 


CA Residents 714-558-8813 
ЕТТЕ T РЕ = н тү т - [ELA EL 


UNFAIR - 


QUR POLICY 


sNo Surcharge for VISA or Mastercard. 

» Volume purchasing agreements avaliable. 

«Ordars subject to availablity. «Supply limited on certain 
Pricing subject to change without notice. 

«АСР Raiall Store pricing may vary. Not responsible for 


PROVEN 
SUPERIOR 
ТО ІВМ AT 


Р = 


Advanced 286 
FCC/UL Approved 
ІВМ АТ" Compatible 
6/8 MHz SW Switchable 
840K, 200 Watts 
1.2 Mb Floppy Controller 
Hard/Floppy Controlter 
Phoenix BIOS 
MS-DOS 3.2 (Add $85.00) 
GW Basic (Add $95.00) 
30Mb 35mS HD (Add $700) 


EGA SPECIALS! 
EGA UPGRADE KIT 
Includes: 
NEC Multisync 
ACP/EGA Card 


571900 


Advanced EGA, 256K, Shori Card .... 365.00 
EGA MOUSE ...................... 110.00 
PGA SPECIALS 

IBM Professional, Limited Quality 

IBM PGA Card, Regular $2995 Sele 09500 
IBM PGA Monitor, Нер $995.. Заіа 695.00 


HARD DISK CARDS | 


BEST BACK-UP 
Use same back-up device we use at АСР 
AlphaMicro VOR Back-up Card ..... $399.00 


DISK DRIVES 


Toshiba FDD4403 3'^"w51à" Beral . . $120.00 
Toshiba HOOD PC, XT 360K ,....... 105.06 
Toshiba NDO4E-G AT, 380K .......... 115.00 
Toshiba NOOSDE-G 1.2Mb — ......... 149.06 
TEAG Е0-558 _... 105.00 


© ACP Genere ................... $4.00 
a Verbatim Datalife oc ceca eas 18.00 
a Maxed MD-2 ,..,,.............. 19.00 
mens. АТТА 14.00 
DS/Hi-Density for AT (9610) 

WEE ............+.+..›››. $32.00 
1 — Were rm Д 35.00 
ee A 26.00 
5570 for Apple l) etc. 

е AGP Flippy (Use both sides)...... , 9600 
e Чнїмйт\................„..„5»» 14.00 
e МӘхАПМ[1................„.›. 17.00 
st ИИА EE 14.00 
MacimosviBM Com. Je" 

æ Maxell MF-200 .,.....,......... $52.00 
Fu MF-200 (135р)......... . ... 52.00 
Fiip-Sert (75 Disks) . . $1 
АСР 54" Disk Holder . 2100 
АСР 314" Disk Кобег.............. 12.00 
Head Cleaner Su" or &'........... $.00 


Retail: 1310 B E. Edinger, Santa Ana, СА 827051 T | | | 


CORPORATE BUYERS - CALL HHH 
GILLES, LOUANE, MANDI, MIKE or DAVE It 


DET: 

20 Mb 20 Mb 
Upgrade $440 эһ "т t+ 
Package (1 Yr War) ғ чаа 1 Yr War) T LEY 
SEAGATE FOR AT HHH 
(Linear Voice Cail Activator) FEET 
20 Mb for АТ............... $489 TIT 
*$ € $4 ORB + їй > + “я n t 4 AM ES 
IOTER CE LL. XI "ТТТ 
— | | | 
"1-134 = 
IRWIN TAPE BACK-UP 11 1 1T TT T T. 
-— | | | | 
PC тер M inum 
$1495 scr оғ (9) esc RAMS HT 
$3695 scr or (9) 256K RAMS ee 
813995 aw; coprocessor H+H- 
$16995 8087-2 coprocessor H-H- 
LI Ld 
922500 гв - ва Mhz кш 
$ 00 Ti)! 
26900 80287-8 - 10 MHz р 
1200 Baud Hayes" Comp. Modem [| | |. 
Short Card with Software. il I 


sanastot Aa 


SYSGEN 20/20 


e20Mb Hard Disk [|] | 
»20MbD Тере IIT: 

Back-up I ik. 
eNew/Factoy Box [|| | | 


Grid Compass MS-DOS Lap 
Computer Demo Sale Call for 


Details. 100's in 8 49° 


Stock as Low as ||| 
— € 

МАТЕ 028 ee 
20Mb Hard Disk $349.95 iii itt tt 
MS-DOS LAPTOP CT 

tow price _ Sharp PC5000 H-H- 
LOW PRICE p айаш 
$ 00 ^ Formerly sold for $1995. T T TT | 
395 2800 Іп stocknewin [| | | | 
box wilactory warranty! [T | | | | 

Vol. discoums avallable. | | | | | | 


128K Bubble $79.00 Su 53900 [ | | [| | | 
Printer 150.00 rwitoer 88.007 | | | 
Wordstar 129.00 Color Plotter 149.00 | | [| 

d reet т 1 ае 

Soft Carry Сазв.................. 10.00 H 

Soft Key Plotter SW ....,......... 35.00 H+ 

SEAGATE ST4038-30Mb ji 


Hi-Speed, 40 mS, AT 
Compatible Drive 


: P.O. Box 17329 Irvine, CA 92713 | J TT | 
Bane 
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| 
| 741505 . 
| 


EN 74.514 


74.532. 


Mail Order Electronica - Workdwida 


" ameco 


o- Se PR RRR 
+ фе фнава р. 


'"" Thun 


AAA 


айла 


weiveseren 45 


19 


19 


9 


ee >» + A5 


ee ee eS 


"Se ¢ateta- 


49 


MAIRIE] 
"Фа фене в 


E EELE ETE ё 


wt SSPE ED 


Е.ДА 


Tc] 428 


35 


19 


AS 
B 


ee CEEA 


“ечъэе+еч та - 


banas S a d as a 3B 


""tu-t*ttnan 
Peeve gana 


"RA bá “4 


dito» aupop 4n рф 


74LS00. 17454RnB**6469 « 
ТА500..........-. 
741504. ні ьон ља 
4808 ...... eee 
TALS sev en n> ++ 


7 яаккавһїнвиынь 


А rasio.. 


заат оч 


АДД А.Д. 
T4LS27. , tbt hb 
TALSI а... 


PRUBR FR BREE 


>| pL b^ c MUS 


A ud o MOM 
^ 2077 put 
' ЫБА... .......... 
E 7u575.......... 
j ro W.r ETE 


745164. 


74586. 
745124. . 


748175. , 


74ALS10. 


CO4001. . 


CO4070. . 
CD4O71.. 
CUO4072. .. 


ТАБИЙ)... rano 
TASA aaa ane 
74500. **ARRSAPEESTAA 
74510. eur wrpeawur eee 
74532 "*tusbhbéóé9tus 
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-592-BO97 


6502 MPU w/Clock S 
"6507 8-Bit CPU.. 6.95 
"6508 w/RAM 4 LO bc 


6 . 

*85815ID. ......, 19.85 

B2S100PLA. .... 19.95 

= Clock Chip... 9.95 
21PLA. ...... 14.95 

MOTE: 825100 = 017 (C-64) 


6551АСІА...... 3.95 
"6560VIC-L .,... 14.95 
*6567VIC-II. .... 19.95 
*6569 VIV. trato 19.95 


"Speca Available B $1.50 еа. 


NEC V20 & V30 CHIPS 


Replace the 8086 or 8088 in Your IBM-PC and 
Increase its Speed by up to 40%! 


UPD70108D-5 (SMHz) V20 Chip (Replaces the 8088). ..............311.95 


Part No. Price 


UPD70108D-8 [8MHz) V20 Chip (Replaces the 6088-2)............. $13.95 
үрт! 1 m "e v30 Chip (Replaces the 8086 or 8086-2). ..... $15.95 
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LT 1 ЕУ 
SHAN L 
The 4045321 i а TV camera sync pu designed to 
supply the basic sync hunctions for either color or mono 
chrome 525 ling OHI entortaced and camera deo recorder 
Appicalóns COLOA BURST САТЕ & SYNC 

ALLOW STABLE COLOR OPERATION 


ММ5321............... $9.95 


DT 1050 — хык: Teecting site. enptences, 
Clocks, automotive, tilecomnnunicationa, ат 
tons, etc. The DT 1050 is a standard DIGITALKER lut encoded 
with 137 separate and usatul words, 2 tone, and 5 different 
sienos durglions The words and kones have been a 

discrete addresses, making и possible Юю output single words 
or words concatenaled into phrases or even sentences. The 
"voice" output of the DT1050 in a му intelligibile male voice 
Tha DT1050 consimis of a Speech Processor Chip, MM54104 
(40-pin) end two (2) Speech ROMs MMS215455R1 and 
MM521648582 (24-pin) along with s Master Word Het and a 
recommended schemalic diagram on the application sheet, 
Description Price 


Digitale" «a a n o a 924.95 


DT1 057 -Expands the DT1050 vocabulary from 137 
words to over 250 werde. includes two (2? ROMs amd speca 


"AL eiiiai s 311.95 
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PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! * CALL FOR QUANTITY DISCOUNTS 


Inquiry 178 


Worldwide * Since 1974 


* QUALITY COMPONENTS * COMPETITIVE PRICING 


Mail Order Electronics -Worddwida — | 


ameco 


* PROMPT DELIVERY 


COMMODORE” COMPATIBLE 
ACCESSORIES 


0 Now Compatible 


With C-128! 


EX RS232 Adapter 
"WO for VIC-20, C-64 
and C-128 


The JEZI2CM allows connection of stendard serial А5232 
printers, modema, ec. to your VIC-20, C-64 (axcluding tha 
SXGA Portable), and C-128. A 4-ро awitch allows the in- 
versión of tha 4 control lines. Complete Installation and 
operation instructions inchuded. 

* Plugs into User Port + Provides Standard А5232 si 
* Lists 6 Sxjnats (Transm Piecewe, Clear to Send 
Sand, Data Teaming! Roady Data Set Ready) 


Vise koe, resana Sas $39.95 


Voice Synthesizer VIC-20 & C-64 
Plug-In — Talking in Minutes! 


Se eee ee ee eee $99.95 


| eyets 
quesito 


Mit 
2K Вий to 10K! 
MW350 qmoric-20.c-84ac-128). . . .. $54.95 
TRS-80* COMPATIBLE 
ACCESSORIES 


E-X-P-A-N-D TRS-80 MEMORY 
АН kits come WHD documentation 


TAS-90 س‎ f, Hi 


TT——— $11.95 


TRS-80 Model 100 • NEC * Olivetti 


M1008K............ $24.85 saa. or 3 for $59.95 
TAS-60 Mode 100 Expansion 


TANDY 200 


М200А............ 574.95 sa. or 2 for $129.95 
Tandy Mode! 200 Expanmon 


Emici Bi EFRON Erpes up їп B chips mihin 27 mima 
2 cnin in US mie]. Farina еш ы oe diste 
Special! conducta гый гт nar gam rales ual hak- ча 


UV-EPROM Eraser. ... 
UVS-11EL Aepiscement Bulb. ... 517.95 
DATA BOOKS 
90003 Mrinal Linear Dain Pook E. p.. > o dart 
3ODOS interi бала Book [Bh on lo 5 995 
20013 Zilog Geta Book (B5). sone 214.95 
30002 манаа Linear Supplement Mj..... 5 6.95 


210830 intel Memory Handbook {ЕЙ}... BR C 
230843 inis Mierasgübam Наа. Gael (BE). , 


MUFFIN/SPRITE-STYLE FANS 


MUFOO (5PN3-15-2482) .... $9.95 
Номга indusuies [4 68* sq., 60 chm) 


ila | suc. ..$9.95 
ut EGAG Roeron с res" amare 10 rimi 


E 


$20 Minimum Order — US. Funds Only 


NEW PRODUCTS! 
DISK DRIVE SALE! 


MPIS2S Double-sided 48ТРІ. . . IBM PC/XT Compatible! . . 
TM100-4 Double-sided 96TPl. . . QUAD = 
Half-Card 


ZUCKERBOARD Expansion Maman Tandy ner 

i = -PC, XT, e, ian 

| IM and Compatible Comp uters 

pmo mer mes Expand your computer lo Its tull capacity of 640K 

| H wed accept either: 64K memory chips [41684] ar 
memory chips 

256K hips (41754) 


EM-TUQ Ced CK RAM, HM $59.95 


EM-D RAM Diak and Printer 
Spooler Software. . 


ZUCKERRSARI 


, $39.95 


Multifunction Board with Clock Calendar for the Tandy 1000 
The Zuckercboard Минис оп Deut idonee ie ran RSSG por ог your 1000 
lo as much as 840K. The Mullilunchen Board comes complala with an 32 pori ior your serial 
uxpansion needs, m clock/calendar and RAM Oisk Primier Spooter Tho Zuckgrboard Mult 
unchon Board !ş mado in the US A. and comes wiih a standard 2 year warranty 


MTAN-256K includes 258K RAM and Manual. sss es». - » $199.95 
MTAN-512K Includes 512K RAM and Manual $239.95 


Expansion Memory Half-Card and Clock/Calendar 
for the Tandy 1000 — DMA Controller Chip on board! 
TAN-EM256K = includes 256K RAM and Manual $ 99.95 
TAN-EM512K Includes 512K RAM and Manual $139.95 


Options for TAN-EM256K/512K 
TAN-C includes Plug-in Clock Option Chip (опу). 
TAN-D includes RAM Disk Spooler Software (only) 


3.5" Micro Floppy Disk Drive for 
Tandy 100 & 200, NEC82014A, 
IBM PC, XT, AT and 
Compatible Computers 


Now your IBM PC or compatible 
чм. can read and write the same 
disks as your portable! 


includes 3.5" Disk Drive, Cable, 
FD-103 АС AC Adapiar Blank Diskette and Documentation. . . . $179.95 


Software for the FD-103 Disk Drive (aoteere needed for operation) 


T81 Tandy 100 TSDOS Disk Operating System Software 
Tandy 200 TSDOS Disk Operating System Software. . 
NEC РСВ201А Disk Operating System Software 
IBM PC, XT, AT and Compatible 
LAPDOS Disk Operaling Syslem Software 


Мр 13" Color 


Composite Monitor 
for VIC-20 and C-64 
Also compatible with other 
computers with composite 
output (i.e. Apple il, П+, Ле") 


ideal for color or ara jos an and f games 
- Аввсмиюг 260H 
Display Character طشر س‎ qe 
140 Characters x 24 Rows on 5x7 Dot Matriz) 
жой ze i emi Зао 146W x 13 57H 


CMON. . $129.95 each or 2/$219. 95 


RCA-3-DIN goin Rr Mant EMT. AA: 


Shipping: Add 59e plus $1.50 Insurance 


Send stamped, 
self-addressed к rg 
to receive a Quarteriy 
Sales Fiyer — FREE! 
9/86 


MasterCard 


(Mall Order Electronics -Worddwide ® 


ameco 


California Residents: Add 6% or 6'2% Sales Tax 


IBM* COMPATIBLE 
ACCESSORIES 
83-KEY KEYBOARD 


* identical youl a4 orignal BMA PC Keyboard « Highly 
desirable case wih palm res! - Complete mh cable and dma 


- JUST PLUG Ii 
KB83...... SALE....... $29.95 


Build an IBM PC/ XT” Compatible! 
IBM-64K(2) s«RAMChipa (18)... .. 
KB-83 
IBM-FCC 
IBM-Case 
IBM-MCC 
IBM-PS 
FD55B 
IBM-MON 


IBM-MB Motherboard. sapores 


Regular List $674.58 
IBM ™~-Special (inci 9 doms above) a. $599.95 


Additional Add-Ons Available! 
ї@М-кв 
IBM-ENH 
IBM-ICB 
iBM-EGA Enhd. Graphics 256K ВАМ. .$299. 95 
IBM-20MBK ома Hard Disk Drive... . $499.95 


TEM o5 a registered Irademark af (Bhd an 


Universal 
NEW! e4K/256k NEW, 
Printer eur 
(Lf, RATON FREEMAN DEINE _ 


The UBUFFER Universal Printer Buffer is a hi-speed data 
инс АГАЙ! rete, and Ihen oulputs mug 
data № your реки You sare velusble computer time The 
UBUFFER can be connected t to ape ans ина р or 
printer There aro four possibile Combenatons 1) Serial bo 
Sena, 2) Serial Io Paratoi. 3 3) Paralie to Parallel 4) мана 
to Serial! Manual inchedod $га 8-1/3. x de Wa 1H 


UBUFFER-64K ... $199.95 
UBUFFER-256K .. $229.95 
Жду, „ 


M 
Am 5 й Compatible! 
í DISK DRIVES 
Documentation 
склі 


» $119.95 
ui $1 19.95 
$109.95 


FD55B Tem Sw" DS Height. 
ЅА455  shugart 54° DS 9-Height . . 
ТМ100-2 Tendon St” OS Ful-Helght. . . . 


JMR 5%" DISK DRIVE ENCLOSURES 
| Complete with BUp»D y, innch, 
cord, tu and i 


DDE- JHH. 

Houses 2 Half-Haight $'«" Floppy Onves — Vertical 
HDDE-1FH 

Houses ! Hard Desk Drove 


` Spec. Sheets — 30€ each - 
Prices Subject to Change 


Send $1.00 Postage for a 
FREE 
1986 JAMECO 
CATALOG 


©1986 Jameco Electronics 


1355 SHOREWAY ROAD, BELMONT, CA 94002 • PHONE ORDERS WELCOME 415-592-8097 Telex: 176043 


Inquiry 178 


SEPTEMBER 1986 * BYTE 447 


California Digital 


17700 Figueroa Street e Carson, California 90248 


ЇЇ 


чаша E 
The fastest, lowest powered, longest warrantied, most durable, highest 
capacity, most reliabie, lowest priced HARD-DISK-ON-A CAR 
available in the world today. 


. Gms Access Time - Faster?! Avalabie ‚ Auc Medo Unloading. - Profects Heads and 
Media » 2K Sector Buffer - í(ncmuesses System Throughput - High Reliability: 20,000 М. MTBF - 
pe eise even cios - 155 Wall Power Consumption - Lowest Avsiabis + 2 Year Warrenty - 


A 
I' T sq 


@ 256K Expandable to 640K on Motherboard ® p e tmn Card 
@ Double Sided Double Density Disk Drive e Elg pansion Slots 


€ IBM Type Keyboard (with LED indicators) ® 135 Watt Power Supply N ( ) W Y ( )U R CO Ш ү U 18 I: N 


The Eclipse 16 is an outstanding value in IBM Compatible Computers. After care- (AW IR EN 

ful research and evaluation we it to be the most reliable unit. МЕСЕ. Praia se 219 

4 7MHz, multi-layer motherboard with 256K of RAM upgradiable on board io 640K 

2, multi-layer mot rdwit upgradable on board to - - 

A generous eight expansion slots and 135 Watt power supply give you ample ie — e D" opica 

room and power for add-on boards. The enclosure has an easy-access flip top lid cnaracter reader designed an 

making upgrades a breeze. And our floppy controller supports up to four drives, so priced for the small computer 

as many as three additional drives can be used. Finally, each computer is 

configured and fully tested before sending it to you. 

Satisfaction Guaranteed! We're really excited about this new unit, and so sure 
ou will be too... that you may retum the Eclipse 16 for a full credit towards an IBM 
C if you are not completely satisfied. 


COPY: 
‘Manuscripts Contracts -Articles 
‘Forms «Invoices 


OPTIONS APPLICATIONS: 

20MB Hard Drive w/Controller........... „5405 НбВСоюгМопНо/.................................. 199 | |:Mailing Lists -Editing «Data Base 
Additional Drive-Installed...................... 99 TTL Monochrome Monltor...................... 139 Management -Transfering informa- 
Irwin 10 Meg. Tape Васкир...................489 Microsoft Моиве..................................... tion between incompatible systems 
Upgrade from 256K to 640K RAM............79 Upgrade from Floppy Controller to Diak UO 
i um Co Processor... aT | 2 ЕЕ clock/cal., software Uses a standard RS-232 serial port hookup 

olor Graphics Сага............................. + para serial, and game ports.. ии 79 esisi 
Monochrome Graphics Card... 1200 Baud Internal Modem w/Software 179 t Hr RAN UA LYONS CORN 


ate 


20 MEGABYTE $ 
WINCHESTER 
HARD DISK DRIVE Quantity Two 


1200 BAUD MODEMS 
печчу, 


VAT [ECLIPSE 2400 


BAUD MODEM 


is 300/1200 A foa modem malches tha design specs 
Hy the onze’ eature by feature, banging you reliabel- 
Hay impeccable iransmission and easy Operation. 

es Compatible, except for "S" regrster. Communi- 
А. سا‎ software included. 
The AVATEX 1200, at $99. is a ateal! 


SMARTEAM 1200 


» Hayes & Bell 2124/103 Compatible 

+ CCITT V.22. V.22 bis 
| The ECLIPSE 2400 modem is a mecroprocessor-based full ог Һай. 

duplex modem incomorsing the lates! ws Mgh speed dala 

communications capabllibes К also accomodales computers and ter- 
minats equipped with an AS-232 port allowing communication with 
other computers or umeshar-ing systems qiiher locaty or remcloly 
Compatibility, Veraliihy and Performance we yours in a 
conlguralion dots9ned ю provide years of rekable operation 


eee 

The Team 212A offers ай the features of the Hayes 

Smart Modem 1200 for a fraction of the p Now is 

се TELA d 8 1200 baud modem at 
the price of a 


Five Inch Winchester Disk Drives © Winchester Controllers for IBM/PC 6 


e» «sch ию | XEGEC 1220 with floppy controller 229 
SIGNALMAN M n K VI RA NATIONAL COMPUTER 5004 129 
300 BAUD pane = 1 tre en an ous lamps te ol - SEAGATE 225 20 Мер 1 Hi. 329 299 | DTC 51508X 138 
I >j = і i 
CTS * [козе 2400 пега! Гауе Corpaioe  EOP2400 29900 | SEAGATE 4051 $1 M.iómi. 908 088 | ADAPTEC 2010A software install 188 
Î Hayes Smarimodem 2400 baud modem HYS-2400 599 00 ати nm а и | кө 1599 m WESTERN DIGITAL WD/1002 139 
Fupisu 2400/1200 baud auto ev FUJ-19350 45900 43 86 M.35mS. 2095 201 
Tum 1200 Hayes Compatible, 300/1200 baud TEM-1200 15900 | RODIME RO-202E 27 Meg. 659 529 © SCSUSASI Winchester Controllers Ө 
Smarteam 12008 IBM 1200 baud card TEM-12008 15900 f ХЕВЕС 1410A 5%." loot print 219 
Pins ' UnraLink 1200 data and voce on same ke UTL-1200A 99 00 RODIME RO-203E 40 Meg. 995 959 OMT! 20L 119 
The Anchor Automaton Mark VI is а 300 baud direct | CTS 212AH 1200 baud. auto фа! CTS-212AM 17900 | RODIME RO-204E 53 Meg. 995 959 e wi à; 
connect modem that plugs inio any slot of your IBM/PC. Prometheus 1200 super leatures PRM-P1:200 28900 | CONTROL DATA 94155-86 M.1829 1779 nchesinr stories e 
This modem supports auto answer and auto dial capa- | отте» 12006 internal РС CD 27900 | MAXTOR XT1140 148 Meg. 2995 2929 | lastaltation Kit with manual 18 
bihties Other features include telephone number stor- Mayes — и М, слич. ب‎ Rut к. HONEYWELL 85M. 27 mS. 1795 1695 | Winchester enclosure and supply 139 
аде, Send / receive texi fies, single key-stroke dialing Mayes 12008 lor use with the IBA PC 1200 baud HYS-12008 299 00 TOSHIBA MKS 70 M. Wms. 1789 1729 Dual 20/34 cable sal 25 
along with many other functions provided on disk. The | Hayes Smartmodem. 300 baud огу, auto dal HYS-103AD 19900 | TANDON 502 10 Mag. 419 379 | Switching power supply 4 


Mark VI was onginally pnced at over $300. Hayes Chronograph, lime & dare HYS-CHR232 19900 


TOLL FREE ORDER LINE TECHNICAL & CALIFORNIA 
(800) 421-5041 | (213) 217-0500 


448 BYTE * SEITE MBER [ORG 


California Digital 


77700 Figueroa Street e Carson, California 90248 


Advanced 286 AT Compatible SONY s» serm, m0. 


Phoenix BIOS e 200 Watt Power Supply 
MS-DOS 3.2 @ GW Basic © 5/8 Mhz. Selectable 


The Advanced AT is everything you ever wanted In 
an IBM/ATCompatible. Complete with 640 k/byte of 
memory, (expandable to 1 Meg.) 1.2 M/Byte floppy 
drive, hard disk controller that will support upto 140 
Megabytes of Winchester storage and on board real 
time clock. 

The Advanced AT/286 compatible will run every pro- 

gram writter for the IBM/AT as well as the PC/XT. High p 
resolution (640 / 240) RGB color monitor $299 addi- 


tional. 360K drive and 40 Meg. Winchester availble. 7 ЧЕ) 
Fully FCC commercial and consumer approved. 
ЕЛО Daisy ¢ 
Wheel Printer 
ar TST 


5%’’ DISK DRIVE 


SALE ‘89 


Quantity Two 
Your Choice 48 or 96 TP! drive. 
QUME MODEL 142 € 40 ТР! 
MITSUBISHI 4853 e 96 TPI 
m "LS 


One Two Ten 


TEAC FD55BV half height 109 99 89 
TEAC FD55FV 96 TPi, half ht. 119 109 105 
TEAC FD55GF for IBM AT 169 159 155 
PANASONIC 455 Half Meight 109 99 89 
PANASONIC 465 12 Ht. S6TPI 119 109 105 
TANDON 100-2 full height 129 125 119 
MITSUBISHI new 501 Һан ht. 129 119 109 
MITSUBISHIA4853 95/TPIY; Ht. 99 89 89 
MITSUBISHI 4854 8" elec. 295 285 275 


TAKE IT WITH YOU! 


Bernoulli Box 


wes $3540 now only 


$ EN | QUME 142half height 99 вә вә 
Tha M F-10 Daisy Wheel printer is the partent anzwer ю а masonetty | Switching power supply 

C. lobis F- rdi ніла malar qr A vom oo ie e e cai Installation Kit with manual 10 

ter manutacturer. Dual enclosure for 5*4" drives 59 


This 40 character per second printer auto тайз with Wordstar and Perec: | 34 pin edge connectors 
Scotch head cleaning kit 


Flip & File Storage tubs 


fne Bernoul Вох by олда, lashes 10 and 20 megere етв саг 
er end delivers правёу, avparviab 

In one Wersatile subsystem. m$ 
Sahety and Фау lor pray oc backup storage Ог comte several software 
programs Onto s single cawindoe tor esty gatchung from one to another 
Reliable... the Box has credia reeusiance to shock and vibration completely 
eirmenaling Ow possiity of head crash. 
Expandable... grow ай your cwn pace by айла inexpenima cartridges When 
security rs essenbal, dont lock up your system. just tock up ine Cartes 
Tha Вето Box delivers piama ha пеп exceeds the best ol hard disk 
speed and te convenience сі disks. Al thase prices doni be саш 
wishing you had one after а logs of mepiacabie data. 


nstam compahbllity veth ай 
рагми printer pon The TEC F-10 accents paper up to 15 incfuse in whith. | 
Thanbe pnriters were priced lo aad at over $1400. Through а special 
arangment California al has purchase these units from the computer 
manulacturer and is oleng ese ponders al a traction of thee original cout, 
Орол availatée inchude sheotieeder. rector heed, bulfered memory and an 
assonmeni of panier cables for а vanety of computers. 


PLOTTER 


Ust Our Price і 
10+ 10 Meg. A2210H — $3450 1595 : 
20+20 Meg. A2220H 4540 2095 $ ig t inch анда Sided Drivos 
Bootebie Controller 255 159 QUME 841 single side 129 119 call 
10 Meg. Cartridge 2 = SHUGART 801R 359 359 354 
— SIEMENS FDD 100-8 119 115 109 
Tre ш на Г tih ‚ En Û „НИ! tap hei E Maad APC Yeh pl qp ntl mjt NNEC- and r1 1 nc 
DRESS Даты pipet Pestle) Абир rios I чое рес т such as Lotus 1:2) Eight ! h Double Sided Drives 
Yrs O^ што Angie bores napis ales UPBEAT Ory zen QUME B42 "QUME TRACK g” 189 179 cali 
Tho борт ng | taaa рь — à pipe afa ap ta D ty 12€! fae Ж ach oor 
yecioni саси spew d wet oM hm Lour NO 1 з Wed Centre pDeo& anerfa- ai dikya Ihe SHUGART SAB51R FIL 484 475 
MATRIX нанне Cim Re mte he oan atte he үте Фа 19у penne гезер OLIVETTI double sided 189 179 155 
——— He гад 00 T Crete ten ET mn et for Comune Da “аз Erap Latest Cire gine Тгф REMEX RED 40 
базе бетин MG 5. SOC Cil 196-000 24 wem head aras 3 бй سل‎ —— в DE А. -- Ad 4 m if = 00 1 79 169 155 
BET V — - o MN pack وا‎ г рч Ano а.б yd wet par bije АГ cg lode санта аера да дт relate cabe MITSUBISHI M28965-63 15 Ht. 459 449 on 
— ey ZÛ ops. аап MO tact А FON паса E о AMUTE gen ратат aur д Ut C Danes 400 1 anges y ubt Dual 8" enclosure with power and fan 259 
парма 1 24Qchw/sec 24 een heid TOG-35! 
Тола HIPS 'E рул 180 ср» 24 wwe head Ease E Switching power supply 89 
Окил 12A paralel enertace, 160 chan sec ORISA 3700 a installation kit with manual 
Ока S4P році 15 parer mmn. on 
Epson LX-B9 107 120 Char; vor EP Si KIO zit Qû 
Fomm FXRS рі Фәй cops MO 0OdoU nih EFSF жю 
ps C» 
грат 200 cas 29cpA NLO graphes PIFI DYNAMIC 
у gang press GOLEM E $ a 2 150ns| 
Рт ОЗС high speed prides JUD veg pot marab ТК РУО 3995 00 
Руа PEC ШУ а igo speed G00 ket por man e PTK- Pot 5795 00 
WORD PROCESSING "ns 
STWR Ё 10 HOS pas I 478 0 
ont imd Eur 5 de rur. wm эрен riot gc e بو‎ KE Oo | The Quick Unk 300 оез уои ал istam inà ю any те database Such as ul e 
LTD $ een saut warte се ы 1900 Dow Jones. Westen Unon or t Sowce The Cuck-Link has four user 
HED 5% ch г раг | ition миг $ a 
И р а Áo 
Grr Apod EXPGOO 25 cen 100715 pacn sence! — SAD-ERPECO ap ao | dial the dala base, log ЖЕ" p i —— DYNAMIC MEMORY 1-100 
ee 94 tea 209 00 о Leach A to inlaws: morior, quio dial, auto-log, full 
Chater] propororus waves heey k oet fob 20 css m in OF ж. al, à 4164 150ng. 126 refresh KCHM-4164150 139 1.19 99 
ят 6100 19 0и + ді A100 35200 ў . 
А ck) AD ом чик JU 4300 —TUiiif-— --—-r-— піни И... Lis ICM-41258150 — 459 395 329 


| Shipping: First five pounds $3.00, each additional pound $.50. 
> Foreign orders: 10% shipping, excess will be refunded. 
RM California residents add 642% sales tax. ® COD's discouraged. 
Open accounts extended to state supported educational institu- 
tions and companies with a strong "Dun & Bradstreet" rating. 
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986] H3dNdld38 + ILAG ОБУ 


44) пвц 


| 8788 


1200 BAUD 


These truly Hayes compatible, 
intelligent 1200 baud modems 
have features found on the 
expensive name brand modems. 
Choose eilher the internal Jade 
1200 baud Smart-Card., including 


JADE XPC 


e 540K of RAM 

e 4.77 MHz 8088 

ә 7 MHz turbo mode 

e 135 watt power supply 
e 360K disk drive 

e Floppy disk controller 
e 5151-style keyboard 

e B expansion slots 

e PC-style case 


e One year warranty 


soltware for your IBM PC 
compatible: or our best selling 
Jade 1200 baud external modem 
for any computer with a serial AS- 
232C port. We quarantee you will 
be satisfied. 


XPC-AT 


e 1 MB of RAM 

e 6 MHz 80286 

« B MHz turbo mode 

e 200 walt power supply 

e 1.2 MB disk drive 

« Floppy/hard disk controller 
e AT-style keyboard 

e B expansion slots 

e AT-style case 

e One year warranty 


31488 


OPTION #3 

20 MB hard disk 

Color graphics card 
Parallel printer port 

Hitachi hi-res color monitor 


XPC-AT 


$2588 


or 


OPTION #1 

Two disk drives 
Mono graphics card 
Parallel printer port 
Amdek 310A monitor 


KPC XPC-AT 


$1188 51988| *1588 52388 


OPTION $2 

20 MB hard disk 

Mono graphics card 
Parallel printer port 
PGS MAX-12E monitor 


XPC XPC-AT XPC 


31788 


121 МВ HARD 2:: CARD| «tty: 


e Easy installation - pre-formatted S 1975-1986 «А 
e Automatic carriage lock 

+ Dual disk controller 

e NEC "zero defect” reliability 
e High speed data transfer 

e High shock rating 

e Low power - 13 watis 

e Two year factory warranty 


4 98 SATISFACTION 
MEGACARD! 21 
HIGH SPEED, 
LOW POWER 


gal 
= 


س — — —- 


^ 
A 
J 
4 
а 
r 
# 
ee 


- 
=. 
Ta 
чь 


ODEM 
i $449 с 


INTERNAL OR EXTERNAL 


HIGH RESOLUTION 
COLOR MONITOR 


e ІВМ PC color graphics compatible $ 2 g 9 


e High resolution 640 x 240 

e Excellent dot pitch .38 mm 

e 16 true colors, 2000 characters 
List Frice *699 
Free PC RGB 
cable included 


Manufactured 
by Hitachi 


e Ассеріѕ standard AGB input signals 
e Non-glare picture tube 
e Mew designer sculpted case 


MANNESMANN TALLY PIXY 3 


3-PEN PLOTTER 


List Price *799 
You save *600! 
Limited Quantity 


$198 


® High speed 8 IPS plotting 


11 YEARS dde 


We are probably making a mistake 
selling this high speed plotter for only 
4198. They are easily worth at least 5500 
more. Compare the features to plotters 
costing *2000 or more. 


OPTIONS 

8 extra water base pens 

4 extra oil base pens 

100 sheets 85 x 11 paper 

50 sheets 815 x 11 transparencies 
Plotter software for IBM-PC 


» 3-pen aulo select plotier 

» & Colors available 

» Parallel or serial interface 

» Full graphics + built-in fonts 

e B'5 x 11 paper or transparencies 


LIST JADE 
$1655 
"1695 
$435 
3495 
$5995 


iy ALAS» 9861 NSRWad38 


££) Kanbur 


| | AST Six Рак Plus 64K à $0395 JRAM 3-AT 


НАНО DISK SYSTEM | | POWER/SURGE PROTECTION | | Why рау 1149 tor a С. Itoh Limited 
FOR YOUR IBM PC | | 6 Button, Under-Monitor, Swivel ISTARWRITER F-10 


] Power/Surge Control Center | 
$ 3999 5 a $ ' | when our 40 cps іейег quality daisywhee! 


$7995 | from the same manufacturer is only as 


low as 
M Completa with cantroller f | List Price +129 Q — 
i card, data cable, and mounting | e а; | S | ы 5 Each for 
hardware, totally PCIXT compatible. 6 Socket, UL Listed, U.S. Made 5 or more 
10 МВ intemal КЙ ..— — — — 5990 "39905 Power/Surge Strip r-z 
20 MB Internal 4% High $550 MAS. $4 895 de Each—“439 | 2 to 5—*429 ль НЧИ 5 (ИЧИШ 


10 МВ Hard Disk Card  — 6909 9399 95 Bi-directional deluxe tractor 7248. '149*5 
20 MB Hard Disk Card 3699 499. *5 List Price *49 —5 "Glar Writor кз a Trademark oi C. Itoh Digetal Products, inc. Automatic cut sheet feeder — *449  '199*5 


150-ВАВ 


These industrial quality ISO-BAR' s contain surge 
suppression circuitry and buill-in noise Filters plus 


135/150 Watt Power Supply 


135 Watt Power Supply — 1 *188 89.6 
150 Watt Power Supply _ "249 "gg rs 


Printers 
EPSON FX-85 OKIDATA 


QUME DISK DRIVE 


IBM PC, XT or compatible 


a 15 amp circuit breaker. LIST JADE EPSON FX-286 TOSHI BA — | = 
g G q9 5 6 Socket, 1 Fiter ISO-GAF ә ман | EPSON LQ-800 CITIZEN Арріе Ассеѕѕогіеѕ 
е * | EPSON LQ-1000 C. ITOH | He % High Disk Dre... 
8 Socket, 4 Filter ISO-BAR.— "99 8s Drive 1293090 +116. 
200 Watt Slandby Power Supply 359 1289% | EPSON LX-80 GAD |а. oko ue nm 


| TANDON 100-2, DS, DD — 1299 1139.8 
| TEAC 55B, DS, OD 249 
FREE Software W/MOUSE 


LIST JADE 
Microsolt Mouse w/Painibrush .. 1199 139.15 


425 Watt Slandby Power Supply — 938 $449 9* 


MICROFAZER Buffers 


Expandable to 64K (Parallel mode! to 51 12K) 
BK Parallel in/Paraliel out $6 139.55 


Пе 64K, 80 Column Card. 159 579,35 
Н+ ВО column card 1 1 7239 4499.05 
Grappler Printer Card — 175 389.5 
t+ 76K RAM Card... 309 739.95 | 
Î IH, Пе Prinler Card & Cable ... 5109 14995 | 
IH, Пе Cooling Fan 


"119.5 


PRICED TOO LOW TO PUBLISH! 
Call us flor our best price. 


New HAYES 2400B Internal 


Mouse d плаз | S4K  Parallet in/Parailel oul  . #225 "164.5 2 - = 
ме d 185 39 || 128K Parallel irvParaltel out — — M45 +28985 umm ees wee INTEL Above Board 
High Speed APU Chips 512K Parallel in/ Parallel out — BTS 149915 | New 2400 d w/Smartcom —— ‘S79. 
| 3 ' а | Р \ HATES Smarimodem 2400 W99 1629.43 | 64K PC expands to 2MB .—— 1 1 +2905 
8087 49.5 80287 — Your choice serial in/serial out; parallel infserial | HAYES Smartmodem 1200 699 "390.85 | 2MB PC Above B 


| out; serial in/parallel oul. 
| SK . 5199 1166.55 


TALLTREE 


HAYES 12008 w/o Smartcom I| 9539 '339.** 
HAYES 12008 for IBM РС — 1 5599 *359*5 


Multifunction Gard 
Up to 384K. parallel printer port, RS-232 serial 


128K AT expands lo 4MB _. . — — — *449es 
4 МВ AT Above Board — . — +2095 


IBM Video Boards 
New Hercules Graphics Card Plus *299 +2489 


8087-2. "19995. NEC V-20 — 


LIST 


AST Six Pak Plus 384K _ 1 1945 س‎ n port, game port. clock/calendar, RAM disk/ printer | Hercules Color Graphics $3245 HBn 
1495 ———— buffer software package. JADE Color Graphics  — "199 599.55 
595 LIST JADE Hercules Monochrome Graphics +40909 +24995 
AST Advantage-AT 1200 — —1'595 —— — UK JADE 7T Pak Plus (  .— _ !'299 1119.95 | JADE Monochrome Graphics _ 299 413.4 
| AST SixPakPremium 512K ___ 695 سا ڪڪ‎ 384K JADE 7 Pak Ptus 49 119985 | JADE EGA+ Card MESS 


| н | = | — € Continental U.S.A. 
چ ج ج جڪ‎ ттш PLACE  (800)421-5500 
me ORDERS Inside California 
TOLL (800)262-1710 
| Los Angeles Area 
FREE! — (213)973-7707 


r Вох 5046 We accept cash. checks, credit cards ar purchase o«ders from qualified firms and instibubions. Minianum 
4901 W. Hosecrans Ave x prepaid order $15.00. Cal omia ressdents add 6'=% tax Prices А avaitiabiliity subject to change wilihout nolice. 
Hawthor ne, CA 90251-5046 : Shipping & handling charges via UPS Ground 50€Ab UPS Air $1.00/1b. Minimum charge $100. 


“ IC-EZ %, 


IC DIP REMOVAL TOOL 


saves TIME & MONEY 


Safely Removes Cosily IC DIPS 
Quickly and Easily from Sockels. 
Oanse Boards — No Problam. Doesn't 
Band Pins, Destroy IC'S or Sockets. 


Qly. : — nri 7g 
Price Ea. 


OMNITRON ; INC. 


P.O, Box 388, Saline, MI 48176 
Michigan Residents add Sales Тах 


inquiry 257 


<a EPROM 
SP PROGRAMMER 


— "and 
=== کی‎ 


mee $265. ро 
FE = 


117 AC POWER-RS-232 CONNECT 
-& BAUD RATES - HANDSHAKE TO HOST 
Lapin d READ, WRITE, VERIFY & COPY 


Comes completa wih IBM-PC. n a or СРМ 
[Specify Computer) Oriver Program on 
Programs tho following 5 Volt 24 o Е pn 
Demos 2716 sees таа 27612, p séries, 
BATGA phus others. Fimma Specify P 
Mio decreed with order. Additional 
Modules only $15.00 вв. —- 1 үш warranty 
тл Пиш Др 1 BOO КЕПП ГЕ WEITE 
APHÜTER ш 
Ti 21 A AVENIDA ALASO Aid 
UCAMARHEO CA 83010. »4 00 Shipping USA 
lte IBS 587 24154 VISA or MC Ach) 35. 
We Accept Govt School & Layu Corp POs 


Inquiry 25 


MAGNAVOX MONITORS 


* TTL input * high resolution (1000 fines) = 25 nea x AD 
column е 12" non-glare screen * Бой till stand 


* Accepts AGE. TTL. RGB analog. å compose viau 
pulis * 25 lines x 80 column « B40 dots x 240 linas 
resolullón * 13" etched screen 


52980 
OEL a е ө „айа aa е 


The Wholesale Outlet * Order Toll Free 
1 irteratauia Avenue 134003444987 (MON-NTS) 
Albany, N T. 12206 АЙ other calin А МУЗ cali 
Єз) 459-7852 
MCIVISA OR COD CASH 
АЙ orders shipped FOB Alber * Prices subject Io change 


Inquiry 378 


EVSAN (415) 991-1051 
Р.0. Вак 214i Daily City, CA 99007 
V - 20 B atu 5.50 

Math Co*Froocessor a 
8087? = 2 B mh: 
B0287 - 3 ù ahr 


DYNAMIC RAMS 


STATIC RAMS 
32561. 1200s 
&26AL 150ns 


1] PRICES SUBJECT TO CHANCE, PLEASE CALL FOR 
CURRENT Б VOLUME PRICIHG, 

2) MINIMUM ORDER - 410.00 

3) SHIPPING $ HANDLING: UPS CROUND - $3.00 
One Pound uri AIR = $89.50 
erri ioris Rest dents MSS 6.5% sates tan, 

6) 3 SURCHARGE DN CREDIT CARD CHARLES. 


ALL MERCHAMDISE 100% CUARANTEED-PRÜMPT DEL | ¥ERY 
CALL FOR PRICE LIST 


Inquiry 72 


XT/640K 2DR. МОМТОН............... vies 
XTJ640K 1DR.10MEG HD .............. 
XT/640K 1DR.20MEG HD . 

ATIG40K 1DR.20MEG HD . 


DD . 
W/COLOR MONITOR & CARD-ADO . 
W/5151-5251 KEYBOARD- 
ALL UNITS INCLUDE MONITORS, PRINTER 
PORTS, GRAPHICS CARDS & KEYBOARDS 


MICRO-TECH COMPUTER CO. 
406-А MERCEDES ST. 
FORT WORTH, TEXAS 78126 
MasterCard/VISA. . . Add 495 


information & Orders Outside 
exas Calls exa 


(517) 249-1951 800-828-1749 


Inquiry 141 


Single Board Solutions 


Introduces 


SBS-52 Controller 


8052 Basic VI.I 

32 Kx8 Ram 

2 Real Time Clocks 

32 I/O Lines 

Programs Eproms 

Small 3.00x5.00 Size 
1-10 $179.00 

Single Board Solutions 
P.O. Box 3788 


Salem, Oregon 97302 
Phone (503) 581-6570 


Inquiry 311 


FREE CATALOG 


Outstanding prices on computer 
accessories for your computer and 
workstation. Our catalog features a 
wide selection of quality products 
to meet all your accessory needs. 
Call or write today to receive your 
free catalog. 

LINTEK COMPUTER ACCESSORIES 

POS 8056, Grand Rapids, MI 49518 

(616) 241-4040 


Inquiry 199 


PC EXPANSIONS 


AST SixpackPlus (384 М). o 5199 
aa : $429 
Advantage (1.5M).. - „+ >. 2519 
Advantage (3M) ..,.. rasis .... $799 
Rampage (2M)... . .. 5459 
RampageATizM)... ... .. . 5659 
INTEL AbovePC/AT (2M) Y 
Quadboard (384K)... ....,. .....$199 
QuadpoñAT 139... . .. EGA*:5399 
HERCULES graphics board ... S209 
Coor Сага . . S159 
HAYES Smarimodem1 2008. , +, - $358 
SmartmodemiZoo, ..... ., .. . 5389 
Maynard OnBoard20. .. ... $659 
Sandsiar Seres : call 
MaynStream Tape from. .. . 5689 
WD File Card (20M . » .$635 
Seagate 20M Hard Disk $459 
Pius lopment20M HO Card.. 5699 
TendonTM!O2: 119 TeacFD55BV $109 
Toshiba io: AT 109., , 12M $159 
Set of 9 (64K) ;10 256—527 
оерт... . s $119 


CALL 
Monitors. .. NEC. Amdek Princeton Gr 
Printers... Citizen, Panasonic, Toshiba 
LaserPrintars... Cannon, Qume. HP 
All Popular Software 


VLM Computer Electronics 
10 Park Proce e orsign NJ 07960 
(201) 267-3268 © Visa MC. Check or COD 


SOFTWARE SENTINEL" 


Que 


TT күт Ыл ЛИ Ж Ka dee [Гүзал D228 
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Р roducts 


|[nternational 
| Telex: 887841 XORDATA HTBH 


7141898-0840 
Fax: 714/897-3363 


* 


Our 1986 Catalog is 


- HOT 


ws 


ff 


> 15392 Assembly Lane, Unit A * Huntington Beach, СА 92649 -4 


LOOK what’s 


inside! 


The ХАТ a out meat versatéo and poet 
ayan Lung inde! в 80280 procos the 
узат iung al G and B Mig wiih a true 

TG b dala bus Comes standard with a 3 
mar Add-On board 2 pain & ome sena 
por! momor turybogrd. DOS 31 two 
ее 05 UD 1 2 meg onmes 


p 


fes Hangaia Бузе 5 dS САА! {ар win 
IAA a5 if can pr Feg'urng а 4 ayer molher 
board 8 slot erparman ap ta 6408 

merat y anm ine mrormerboard ang Ihe 6 67 
MHz TURBO mode Also ingluded DOS 31 
keybourd 135 wall gerer ыру TT. 720a 
d4B ersesution video card çî ten of imi 
momo! seri & parale ports. Fuerat Титр 
Chick and so*tware 


24 Add-On Cards 


Tre portet cose 15 {РФ system ate geal 
whe neers rm IBM отрар у bul sio? IP 
ihe s^3n23ard PC rapis 1 fag тык features 
Aged qe eem pibe des upto 4 * mw jn! 
Ce pherals eid fron iront migni AC switch 
aog rear mau * 3% wat port Suppl, AbD 
takes ah deal tient or Flu Server gne 
n mul uger тти ay жзг! 


Hard Disk Controller 


"mc 


- off the press! 


Dealers! Check our 
Profitable Discount 


The ЖТ)г. i only леси mn size" With op do 
840K memory on the motgrbioard end four 
erpanacn SOR, ies stand: анте sytem ig 
aso real for жога i п network 
armen. cen be worded ro me 
TURBO two spend motherboard and you 
can piao Akl up io 2 sera & 2 parallel ports 
Of абу {НМ compatible expansion card. А 
perfect word procassaig data dotry System 


Pricing! 


Tha m ttuby ihe affordable portable ana wo fi 
Duig A bo yout &oecicaons Need а 20 
meg hard dak and 20 meg tape with G4 OK 
memory н your portables? No problem’ Tha 
KPC Compect comes standard wih a f ” 
mmnber TTL mondor 135 wan P 5 266K 
memory, {алу OK deos Rem Таты} 

Clock w bnitery Bock up. soral aret 
parait ports. ang ow TURIEO мега 


Germany lli 


Tres Westem Окы controller udis 1 Or 2 drives. 5 
lp 14D EV meo por oy 
bon Features DOS 2 1 A 3 1 compaiblly and ST- 5085 


A Mull Tuncbon Бого (gatunmg Paral! Port Sonal Port 
Gorr Port Real Tene Cioch Coler with Battery 
Back-up Expand!ío 384K ай Скале PriniSpooler and 


Connect your ORBISON bo an Фин 4 M ге 
(BM tolum nng system o Dbusd up your own IEEE 602 5 
вузе Tre lowes! possible coat for 


standard 
hugtiace ВАМ Dish Sofware and Manus OO енін standard compatitiity 


Mono & Color Graphics 


корені ponies adi bum 2716. 2732 27324 
2764 (e $2 aoc) 27126, 27258 EPROMS under sott. 
wre contre nghi m yous PC. Zero Force insertion 
Sockets, Soltware, ancl Manual 


Features (gee, Contreser Paralel Port 5 

tuphional Jer Sera Game Port Arai T ma 

Cloce Calenaar with Battery Back up PAMCISR Pred- 
| Sixuler ав cables $ manianls 


Supporta Iw lenis of grapmcs and teat ип composite 
monochwome or ВОВ соки Low гайын 320 x 200 
pared. "gh cimolunon 640 x 200 peo 


Trvs rime sete cata 

VLSI n re jy ا‎ go you 
ТЕГЕ "mra ure Г i wed 
teeth Geile ar 12er floppy ttv ie 


Motherboards 
XAT TURBO XT-SBC 


Power Supplys 


Cabinets 
XT 135 watt XT 150 watt = 


| 


The XTjr. rabnet sory 4 IBS a 15. petit 
wa fold а sandid XT страсе nether o 
INS d $e chi poat sopply From! panel 
Gul gui га x nat magn юр o hard disk 


Our XPE-X T сапе has an B sint bach pane) 
wth additional cyl ours lor hwo RS. 232 1 O ports 
Features mounting for op io lou hall height 


pénpneeals 
The r gM CPI ce for an externar acd on Calera! 


Add of a hopp; Гале Саса др of up to dO meg ad 
naddse naf he jn Sa ICV” Dowd tao 3 
Aide 1 


Archive 
Irwin 
Maxtor 
Memtek 
Miniscribe 


boas ВТ Аг equipment = | 
~ AT systems Dui the layout 15 S0 wed 
шты fan 

& H сырай 150 «all 

* 4 DC coonecTo:s М 
e «515A = 50 А е А - bY SA 

e +71004 2А ~ 120. А9 + 1010 5 5А - 12V 5А 


AT 200 watt ХТС 135 


LU 


* Rea fea 
е Rew On ОН ss tz 


= 477 A Ê MH? cloce 
* 4-kayer wan 
» АТС Calend 

XPC-XT 


» ATC Calendar 
заи MHF сиси 
* Baot asa on 


” е 50206 

XPC TURBO 
Our volume purchases of these (BM styfe 
unika allow us Io Kywer ha [най once арил 


Panasonic 
$us —— Seagate 
Li Т 3 
1 5051 fS ET 
ә din“ РСВ eV QD 
LE. TIEN 


€ gh едік Һе», 
ч ЯН I al arr 


e Slandard 4 FF Mir 
E ر‎ CF due mme, 
* B sol mazana. ca 

e siaga 8088 CPU 


m BLA! nox t ed 


© 202 Wall power 

a Externe AC, Sa a cn 
* 4 DC 2c ^8" rona a рига AC outers 

e «45V ZÜA -5U LA © «SV ISA - EV EA 
а triu 7 ГА - 124 She «19V db - 124 ЗА 


3j Sub-Systems 3 Networks 
Тыў Муй Меним capiet 


weil ги m Tape Busth-up 
ШШ 


wit dul cr * ыр! РЫН гит - 
n ч = + Prpie Coble & Piws pois phere 
F.n3i a price bask through i55 gu 
|!!! е) A БООН Bae Гур" х їй ШЕ” 
ы " ru TI = E 


Dii oni fot wo Hwd 
[хак 
чаа Iho Cassette benng concept? Шыгу 
Auxj-u Tranny 10 СЫЙ ihe adventaos o! casaom and 


Now a luiy smiech unit al an affoedabie 
Boge Features a 10 hoy namore pad А а 


Cassette Training f Int/Ext Modems 


A perfect соб Kor 
Tape or rend Dah a 
rure GON ip унн 
РС 


= i 


залат 


Choose trom sega ' мні cua орі or "ch 
wan fuk heri баро Al Sob: gygtoms incite com 
мойого cables sowie aed manos 


Inquiry 212 


One а Mull 
Use 2: Malaga &yste conl quatn “an Micro Producta 
laternational Chonge н spes AS 232 XO0R-NMET 
SOLC cr Taken Aing Dea Iraesfee rates op lo 4 negaba rs 
sPcondcan op obtanedg 


set leaching птер еј, 

The Meth One arda hac? derea 3 lec ture explere 
iw quodam whale {Пё 58 i6] Vace emuiates Ibe revbaaró 
AC айу unmg the student s comgpulnr. At repen} ntervals 
fuc "e pautes dots 3 cay *a allow Me йел keyboard 
пры wbF-7n 5 mos lies for accuracy Ey Ine MITS COED 


» Q-iipdem iotranne mchaga 

Alp runs XCONM plaan 
e AN rabies incl Дес 
We ociedad every eal ane pou was d want n 4 теди car 
I & FCC regrsrerad ig чесе йети луй IO pour mos 
phong раса. a th IME CO d : 45.5] 


SEPTEMBER i936 * BY TE 453 


TERMINAL 
EMULATION 


72 digital vo] | WAVEFORM 


Softerm PC emulates over 30 
popular ot age including the: 
* DEC VT10 
• Data Genera D200, D410 
e IBM 3101-20 (block mode) 
« Hewlett-Packard 2622A 


PXB-721 

Parallel Expansion Board 

e For IBM-PC & Compatibles 

• 72 Digital I/O Lines 

• Simple en E 

• Uses One Expansion Slot | * For IBM-PC/XT/AT and 
* Fast Delivery Ш compatibles 


195 * Generates user-definable signal 
* Up to 2000 points per m 


$795.0 
(Dou TECH, INC. QUA TECH, NC. 


478 E. Exchange St. Akron OH 44304 


А . 478 Е. Exchange St. Akron OH 44304 
(218) 434-3154  TLX: 5101012726 (216) 434-31 TLX: 5101012726 


* Honeywell VIP7801, VIP7803 
Com patibility 
Call for free product brief! 
$195 MC-VISA-COD 
For the IBM PC/XT/AT, DG, NEC, 
eee D Gridcase, Tandy, Zenith 


7899 Lexington Dr., Ste 210 
Colorado Springs, CO 80918 
. 1-800-225-8590/(303) 593-9540 


Inquiry 287 Inquiry 288 Inquiry 315 


COMPUTER PAPER 
коо $4 997.5" 


We hove me highest quality ond rhe 
| lowest prices on computer paper. 


AND DISKETTES 


As low os 394 
BROTHER": 
[EI 591 Q. 
Cali for prices on M1509. Twinewrirer and 
HR25. Tractors, sheer feeders ond all 
other varous components ore 


ovolloble "Cerrifled Brother dealer 
*Deoler рпсех available 


Advertise your 
computer products 
through 
BYTE BITS 
(2" x 3” ads) 


For more information 
call Dan Harper at 
603-924-6830 


— DISK ACCELERATOR 


з PER Ye. repetitive 
БК accesses 
* Use up to 15 Mb of extended/ 
expanded or 500 Kb of standard memory 
DISKETTE ACCELERATOR 

SCREEN ACCELERATOR 

FAST — FRIENDLY — SAFE 
VCACHE 
GOLDEN BOW SYSTEMS 

365 


Add $3 tor 


Gaiters REPAS 
| add 6 sales tx 619/298-9349 


BYTE a 
70 Main St. | É 
Peterborough, NH 03458 шелш 212-244-2960 


450 7th Ave. N.Y. М.Ү. 10125 


inquiry 145 inquiry 102 


COMPLETE SYSTEM—S2185” 
enmt akin: min тер Ара UNITED 
adapter, serial/parallel ports; A №. mor Supply, STATE $ 


Е keyboard, nd ее даи 


PC/XT/AT COMPATIBLE PARTS 
Seagate 30 М.В., High Speed Hard Disk ма 
20 М.В Hard Disk Kit for PC/XT BONDS 
30 М.В. Hard Disk Kit for PX/XT 


PORTABLE ADDITIONS 
PORTABLE DISK DRIVE $229 

3*2", ball. oper., TS-DOS, 100K storage 
24K RAM CHIP tor Tandy 200 $75 


OK RAM CHIP ior Modei-100. $25 
and NEC 8201. . .3 tor $79, 6 for $149 


SIDESTAR for NEC Stariet $199 
| 128K Ram Disk Cariridge 


SIDECAR lor NEC PC-8201A $259 
4 banks of 32K in one cartridge 


CALL TOLL FREE 1-800-732-5012 


Compatible . 
& clock, 2 drives, monochrome monitor $825.00 


LUCKY COMPUTERS 
(214) 680-8110 
1701 Greenville, Suite 602, Richardson, TX 75081 


TANE VISA MIC & 
COMPUTING AMER.EXP. 


420 Constitution Avè., Camarillo, CA 02010 


Inquiry 283 


THE LATEST IN PC ENHANCEMENT PRODUCTS 
ENHANCED GRAPHICS ADAPTOR 20 MB 


100% ІВМ COMPATIBLE—PASSES IBM EGA DIAGNOSTICS 
* COMPATIBLE WITH IBM EGA, COLOR GRAPHICS ADAPTOR AND Е 


MONOCHROME ADAPTOR 
* DISPLAYS 16 COLORS OUT OF 64 COLORS pipe ONLY 

INCLUDES HARD DISK CONTROLLER, CABLES 
AND INSTRUCTIONS. ALL DRIVES ARE PRE- 


* COMES WITH 256K OF VIDEO RAM 
TESTED AND COME WITH A 1 YEAR WARRANTY. 


|» DUAL SCANNING FREQUENCIES 
WORKS WITH STANDARD OR 2 59 95 
EGA TYPE RGB MONITORS в 
* LIGHT PEN INTERFACE 


EGA MONITOR 


FULL ONE YEAR WARRANTY 


* EGA AND CGA COMPATIBLE 
* SCANNING FREQUENCIES: ~ 
15.75 KHz / 21.85 KHz 
| * 14" BLACK MATRIX, 
NON-GLARE SCREEN 
* RESOLUTION: 
640 x 200 / 640 x 350 
* 31 DOT, 25MHz 
* 16 COLORS OUT OF 64 
* TEXT SWITCH-GREEN/AMBER 


5499.95 
AT MULTIFUNCTION CARD _ иг: Æ 


ADDS UP TO 3 MEGABYTES OF USER EXPANDABLE MEMORY 


* SHIPPED WITH ZERO K RAM, USER EXPANDABLE TO 1.5 
MEGABYTES RAM ON BOARD, UP TO 3 MEGABYTES WITH 
OPTIONAL PIGGYBACK CARD 

» USES ВАК OR 256K DYNAMIC RAMS 

x PARALLEL PORT & GAME PORT 

* SERIAL PORT 

* OPTIONAL SECOND SERIAL PORT 


PIGGYBACK MEMORY CARD (wo MEMORY INSTALLED) $49.95 


EXPANDED MEMORY CARD $199. 95 


UP TO 2 MEGABYTES OF LOTUS/INTEL COMPATIBLE MEMORY 


* CONFORMS TO LOTUS/INTEL EXPANDED MEMORY 
SPECIFICATIONS (EMS) 

* SHIPPED WITH ZERO K RAM, USER EXPANDABLE TO 2 
MEGABYTES 

* USES 64K OR 256K DYNAMIC RAMS | 

* USE AS EXPANDED (EMS) OR CONVENTIONAL MEMORY, SSS хз хз =. _ 2a" 
RAMDISK OR SPOOLER = sc TTT 

к SOFTWARE INCLUDES EMS DEVICE DRIVERS, a. Re Чый 

PAINT SPOOLER AND RAMDISK 


EPROM PROGRAMMER $129. 99 


FOR IBM PC/XT/AT AND COMPATIBLES 


x PROGRAMS 27xxx SERIES EPROMS UP TO 27512 
х MENU DRIVEN SOFTWARE PROVIDED ON DISKETTE 
* AUTOMATICALLY SETS PROGRAMMING VOLTAGE 

* LOADS AND SAVES EPROM BUFFER TO DISK 

* READ, WRITE, COPY, VERIFY OR CHECK BLANK 

* DEBUG STYLE EDITOR FOR EASY MODIFICATION OF PROGRAM ' 
* SPLITS OR COMBINES EPROMS OF DIFFERING SIZES 

* INTERNAL CARD WITH EXTERNAL CABLE FOR A ZIF SOCKET 


sigs JDR AMT Bo 41 а рр 1224 S. Bascom Avenue, San Jose, СА 95128 
ICTO evices Toll Free 800-538-5000 * {408} 995-5430 è FAX (408) 275-8415 * Telex 171-110 
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THE JUR MICROCEVICES LOGO I$ A REGISTERED TRADEMARK OF JDA MICRODEVICES JOR INSTRUMENTS AND JNA MICRODEVICES ARE TRADEMARKS DF JOR MICRODEVICES 
EH 15 А TRADE MARE [XE IRTENA TONAL DSSS MACC FUE 5 


_20MB HARD DISK SYSTEM ONLY 538995! 


TMM2016-1hQ 
TMM 2016-100 
MAG 116-4 
HM6116-3 
HMB118LP-4 
HME6118LP.3 
HM6116LP:2 
HMB8264P-15 
HM6264LP-15 
HM6G264LP-12 


4116-250 
4116-200 
4116-150 
4116-120 
MK43132 
4164-200 
4184-150 
4164-120 
MCM6665 
TMS4154 


4164-REFRESH 
TM 


54416 
41126-150 
TMS4464-15 
41258-200 
41256-150 


STATIC RAMS 


266к4 
256х4 
102421 
25624 
1024x4 
102424 
102424 
102404 


(450na) 
i450ns( CH OS) 
{Sinai LP} 
(450n») 

{450гы) 
{450ne)(LP) 
i200nsJ( P1 

(i$ SO0ns)iL F1 
(450ns) 

(150nsj 

i100ns) 
{#009 | CMOS) 
i$50na3)(CMOS| 
i200nsi( CMOS) (LP) 
(15Onaj(CMOSpLP) 
i120ns (CMOSjILP) 
{150ne)/CMO3) 
[150nsj( CHO S)|L P) 
(120nsi(CMMOSt|LPH 


DYNAMIC RAMS 


1638411 
1638421 
18638411 
1638411 
1276621 
6553651 
6553641 
65536x1 
6553641 
6553621 
55536x1 
16384x4 
53107241 
5553624 
26214421 
268214421 


$e Single 5 Volt Supply 


14.95 


129 95 
199.95 


2804-51070 
Z86A-SIO /1 
ZBOA-$10/2 


RNN SE 
НЗ: 


TIE 


ZB80B-CPU 
ZO08-CTC 
Z80B-PiG 
Z80B-DANT 
Z80B-8IQ/0 
EBOB-SIO/2 
28671 ZILOG 


Inquiry 181 


3.75 
4.25 
4.25 
14.55 
12.95 
12.85 
13.95 


[250nsl 
{200 na} 
{150ns) 
1120ns] 
[200ns] 
1200na)($v] 
1150па){ Sv} 
{120пе){5%} 
[2001461 
[1560naj(5vi 


X xk xk x HIGH-TECH K X ko 
NEC V20 UPD70108 $1195 


REPLACES 8088 TO SPEED UP IBM РС 10-40% 


« HIGH-SPEED ADDRESS CALCULATION 
IN HARDWARE 
* PIN COMPATIBLE WITH 808B 
* SUPERSET OF 8088 INSTRUCTION SET 
* LOW POWER CMOS 
$13.95 


BMHz V20 UPD70108-8 
$19.95 


Mo ы 


BMHz V30 UPD70116-8 
ж xk ж ж SPOTLIGHT Ж ж ж 


ЕЕ gees ee ses 


dh la) ab P Pd ف‎ а эй =й жй жа =й ый =й 


1.96 
[1650naj([ SV REFRESM) 2.95 
4.95 


[150na](5v] 
[150naN5v] 
[180n2)1 Sw} 
[200na)|5vi 
[150ns)(5vi 


2985 
REFRESH-Pin 1 Refresh — 


6502 2.69 
85C02 C405) 12.96 
8607 9. 


CIRCUITS 


MM5369 1.85 
ММ5169-Е5Т 1.95 
MMBB167 12.95 
MMG8174 11.95 
MSM5832 2.98 


VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 


JDR Microdevices 


1224 S. Bascom Avenue, San Jose, CA 95128 
Toll Free 800-538-5000 * (408) 995-5430 
FAX (408) 275-8415 * Telex 171-110 


CRT 
CONTROLLERS к 
6845 


2.95 


ЕЗД ЕЕ ИЗ 


© ы Ей =a ai 
Lu 


1771 
1791 
1793 
1795 
1797 
2791 
2793 
24797 
6843 
8272 
UPD 76S 
MB8876 
MB8877 
1691 
2143 


BIT RATE 
GENERATORS 


MC144171 
HR1941 
4702 
COMB116 
MMS307 


А 


эрер! 


UARTS 


AY5.1013 
AY3-1015 
TR16502 
2651 
15402 
196401 
1358250 


ADARADDSRADDSD ыи 
4395283253885522525 


TM$95531 
TM$5859532 


9.95 
19.95 


2513-001 ue 
АҮБ-2376 


AY3-B912 3 
AYS-3600 PAL 11.95 


5Р1000 


HOURS: M-W-F. 9-6 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


27258 
SVs Single 5 Volt Supply 


rn SPECTRONICS 
CORPORATION 


Моше Tiener 


мо | 
P£-147 YES 


PE-24T 


fina] 
[2500s 45V)i21V PON) 
(2Z00v8H5VH21V POM) 
(250ns}(SVNCMOS) 
(450naHSV} 
250 
[200га (БУ) 
{3®0ги!(БҮ)!24 PIN) 
(250nal(S¥) 
ona BV) eae 10.95 
i26O0naz)(5V) 7.48 


(vi 


84558823 


ЫЎ 


4 
17.95 
4.25 


21V PGNHIProgrium ai 21 Volts 


Chip 
9 
9 


YES 12 


EPROM ERASERS 


Г Capacity | Intensity 
| ШАА Cei] 


8,000 


T 8.000 


HIGH SPEED CMOS 


А гирм amiy of hgh posed CMOS logic lostunng 
Schattk, Eng typical gute 


74HC: Operae al CMOS loga levels and sre ideel 


for new, аА: CMOS desagns. 


74HCO0 
74HCO2 
74HCO4 
74HCOB 
74H C10 
74HC 14 
74HC20 
74HC27 
74HC30 
74HC32 
74HC51 
7AHC?74 
7AHCR5 
74AHCÉG 
74HCÀ3 

| TAHC 10? 
74HC108 
74HC112 
74HC 125 
74HC132 
74HC133 
74HC138 
74HC135 


74HC'14B 
34HC151 
74HC164 
74HC1$7 
74HC158 
74HC163 
74HC175 
74HC246 
7AHC444 
74HC245 
74HC257 
74HC258 
?74нС273 
74HC295 
J4MC36B 
74HC373 
74HC373 
74HC3190 
74HC393 
74HC4017 
74HC4020 
74HC4949 
?4HC4050 


7AHCY- Derect, dropin replacements for LE TIL 
Qed cen be sr rud wath 7418 an the sarna circu. 


74HCTOQO 
74HCTOZ 
TAÀHCTOÀ4 
7AHCTOB 
7AHCT'D 
74AHCT11 
74HCT27 
7aHCT30 
74HCT32 
74HCT74 
74НСТ25 
74НСТ1ЗЕ 
74HCT139 
74HCT154 
74НСТ157 
74HCT158 
74HCT161 
TAHCT 164 


— 
25552392 


-69 
53 


85258 


Boza 


h = = 

* . 1 

Sa 
we 


"PTT: 


74HCT1648 
74HCT174 
74HCT1153 
74HCT154 
74HCT240 
74HC7T241 
74HCT244 
AM CT245 
74HCT25? 
7AHCT259 
?74HCT273 
?4HCT367 
74HCT373 
74HCT374 
T4AHCTA93 
74HCT4017 
74нст4040 
74AHCT4060 


ор й ш 6S LS th 


duode 


Uu оір 


Філ а e 


74F00 


74F74 
7AF06  .99 
74F138 1.69 
74F139 1.69 
JAF187 1.69 
JAF240 3.29 
7AF244 3.29 


TU-TH, 9-9 


78 — TAF2B1 3.85 
74F283 1.68 
74F26? 1.69 
74F280 1.79 
74F283 3.95 
74F373 4.20 
74F374 4.29 


SAT, 9-5 


TEAMS: Minimum onder $10.00 Por shipping aci handing шенә $250 tor Eh 


© COPYRIGHT 1986 JOR MICRODEVICES 


Creu and $150 tor UPS Ae, Орев ores TS amj lamon galery mag Peer 
erg! shipping changes - PMS Due Gut sabes department tor the greed СА, 
reastenis must imide ee ques Lia A emerrtarsdss ig ended? los E Шау 
unless pihai plated. Prices are sube! ва Change пайына mohce Vis ane res 
гечи йе has fegpergraphéca errees. We perce Ihe righl Eo Bm gunisi aid ie 
Babe manm clues. AU meschaedcer ats! b pei gale 


THE JDA MICRODEVICES LOGO 15 A REGISTERED TRADEMARK OF JOR MICRODÉVICES. JDA INSTRUMENTS AND JOA MICRODEVICES ARE TRADEMARKS OF JOR MICRODEVICES 
ІВМ 15 A TRADEMARK OF INTEANATIONAL BUSINESS MACHINES APPLE I3 А TRADEMARK OF APPLE COMPUTER. 


7400/9000 


74147 
74148 
74150 
74181 
74183 
74154 
74155 
74157 
74169 
74161 


REGULATORS 


7816r .49 — 7915T 


TO-3 CASE 
7808K 1.59 79065K 1.48 
7812K 1.39 7912К 1.48 


TO-93 CASE 
78405 .49 THOS .68 
78412 .49 79112 1.49 


OTHER VOLTAGE REGS 
LM323K 5v 3A TO.3 4.79 
LM328K Ad БА TO-3 3.95 
7BHMOSK БУ SA TO.3 7.95 
70H12K 12v SA TO-3 8.95 
78РОБК 5v 10A ТО-3 14.95 


гоа, ыза 


ээ. رتياف فق‎ | Md 
GOnoddoooéwsonaddod 


bey 


Nw cA =й 


1-99 100+ | 
۰ 


8 PIN ST : 

14 PIN ST . 

16 PIN ST 

18 PIN ST 

20 PIN ST 

22 PIN ST 

24 PIN ST 

28 PIN ST 

40 PIN ST 

64 PIN ST 1.95 1.49 

ST:SOLDERTAIL 

ww 59 


DATA ACO 


ADCOBOO 15.55 ВТ26 
e128 
BT95 
атэ 
BT97 
LEL 
DM8131 
DP8304 
058833 
058835 
0558836 
058837 


ЗАЗ 


eb ab ہے‎ A) ад mb аб 


ADCOB16 14.95 
ADCOB17 55 
ADCOE31 
DAGOB0D 


FERRET TEELT 


- 

È 

СЫ 

t 
ЕУ 


36 PIN CENTRONICS 
MALE 


RIBBON CABLE 
SOLDER CUP 

FEMALE 
IDCEN36/F RIBBON CABLE 
CEN36PC RT ANGLE PC MOUNT 


1CL7106 
1С1.7107 
1C1 7660 
1CL8038 
ICM7207A 
1CM7208 


8-100 .128 
$-100 -125 
IBM PC .100 
APPLE 100 
STO .156 
STD .156 


IDCEN 36 
CEN36 


ZiF.TEXTOOL 


15.95 (ZERO INSERTION FORCE) 


DIODES /OPTO/ TRANSISTORS 
4N26 


CONTACTS -25 
25 


DESCRIPTI ORDER BY 
—P | ORDERS* [- Ta Tê] 
HIGH RELIABILITY TOOLED ЕЗ 
ST IC SOCKETS 
HIGH RELIABILITY TOOLED 
WIC SOCRETS E | AUGAT=xWw 1.30. 
нен | с [з | зә | вә | 99 | 99 | 99 | эз поз паз 
ИР HEADERS 
MOPON GAME | mm | | as |5 | — |- | - [75| - |295 
DIP PLUGS (IDC) 


FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE BELOW 


Кеч 
» € 


59g9geoeooooQe?s 
ene ess 


LED DISPLAYS 


FND-387(358) COM CATHOOE 
FND-500(5031 COM CATHODE 
FND-507(510) COM ANODE 

MAN-72 COM ANODE 

MÁAN-74 COM CATHDDE 
MAN-8940 COM CATHODE 
TIL-313 COM CATHODE 
HP50B2-7780 COM CATHODE 


D-SUBMIMIATURE 
CONTACTS 


Y 

— فتخخ‎ jonpenay e os Tee 55 

SOLER cup [MALE | Gime | s2[.0[125|325|120|348 
FEMALE | b&«$ | .95|115|150|1.50[2.35 | 4.32] 

RIGHT ANGLE. | MALE | DBx«PR | 120|1.49| — [1.95/2.65) - | 

PC SOLDER 'vss| — [2.00|279| | 


71-312 


4и7 НЕХ W'LOGIC 


MALE | DBxxPWW | 1.65] 
WIRE WRAP | FEMALE | DExxSWW | 2.76] 


MPS082-7340 427 HEX W/LOGIC 


С | MALE — [iDgx«P — |270|295| — |398|570| ~ | 
RIBBON CABLE | FEMALE | 1DBxxs | 292/320] — [433]676| — | 


az, мнооо» | 1.25) 1.25| 1.30] 130] — | 
Coney | Hoops: | 66 | 65] — | 


ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THF POSITION 
MARKED ‘зх OF THE "ORDER BY PART NUMBER LISTED 


EXAMPLE: А 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DB15PR 


MOUNTING HARDWARE $1.00 QU ERTTVTEVYYYYIVTYY 


DIFFUSED LEDS 1» 


JUMBO RED T1 
JUMBO GREEN Ti 
JUMBO YELLOW TIM 
MOUNTING HDW т1% 
MINI RED T3 


SWITCHES 


MINt-TOGGLE ON-ON 
MINt-TOGGLE ON-ON 
MINI-TOGGLE ON-OFF-ON 
MINI-PUSHBUTTON М.О 
MINI-PUSHBUTTON N.C, 
SPST TOGGLE ON-OFF 
BCO OLITPUT 10 POSITION ЕРІМ DIP 


DIP SWITCHES 


4 POSITION B8 7 POSITION 
& POSITION 20 8 POSITION 
6 POSITION .80 10 POSITION 


SOLDER HEADER 
RIGHT ANGLE SOLDER HEADER 


Г WWHÉADER [row | 
RIGHT ANGLE WW HEADER 1GHxxWwR | 
RIBBON HEADER SOCKET IOS | 

| IDMxx | 

| Еки — | 


hr. c xd 
Server vee ч ч ЧУ rr Ww WO Rom Wow oW" E FEM 


ча зачета га бу Tbv) cuore ud erm 1%, те 
‘BERALAAABSAEABBAANRAAAMEAADA AZ аа aM! 


RIBBON HEADER 


[ RIBBON EDGE CARD | | 
RIBBON EDGE CARD RIBBON CABLE 


SINGLE COLOR | COLOR CODED 
"т. аш 


Dear Mr. Rose: 

I feel compelled to commend you and your peopie 
for the pleasant, polite, willingness to help and 
professional attitude you have displayed. In 
these times it is indeed refreshing to deal witha 
company whose staff consists of people of this 
caliber. My friends and associates will most 
certainly be doing business with you again. 


Sincerely, Nicholas Chabra 


HARD TO FIND 
“SNAPABLE” HEADERS 


CAN BE SNAPPED APART TO 
MAKE ANY SIZE HEADER, 
ALL WITH .1" CENTERS 


STRAIGHT LEAD -99 
RIGHT ANGLE 1.49 
STRAIGHT LEAD 2.49 
RIGHT ANGLE 2.99 


CALL FOR VOLUME QUOTES ссорүйіснт 1986 Jon MICRODEVICES 


| 

| 30 | 275 | 
ав | 440 | 
60 | $50 | 
75 | 685 | 
[7a | 715 | 
[107 | 9.35 | 
[129 | 1100 | 
[1.50 | 13.25 | 


Inquiry 183 


1x40 
1x40 
2240 
2140 


20MB HARD DISK SYSTEM ONLY 538995! 


TENTI - d CORNER 


ATTEN) 
10 ME 


* SHOCK 


* INFF Angi 


HURR Y 


SOCKET-WRAP |.D.™ 


* SUPS OVER WIRE WRAP PINS 
+ IDENTIFIES in: jene DN WRAP 
SIDE DF HOA 
ë CAN WRITE ON PLASTIC: SUCH AS IC я 
РСК. OF 


کے A‏ کب ص ی دیا جه 


PLEASE ORDER BY NUMBER OF 
PACKAGES (РСК. OF) 


CAPACITORS 

TANTALUM 
18v 45 л 
18v 


1.04 
8.8 
10 
22 
42 


TRETA 
563938833 


[MONOLITHIC 


GOV .15 Sov 2 
ELECTROLYTIC 
RADIAL AX 


.14 
.18 
BOY .15 
-16 
.18 
.18 


ge 
` 


whe 


TET 
55553855882 
B3BEBBNIII 


3 


D 9/30/86 


By PAGE WIRE WRAP WIRE 
M PRECUT ASSORTMENT 


а IN ASSORTED COLORS 927.50 
10002: 5.5". 6.0", 6.5", 7.0" 
250ea: 2.5", 4.5", 5.0" 
500ег: 3.0". 3.5", 4.0" 


SPOOLS 


100 fem 24.30 250 feet 87,25 
500 feet $13.25 1000 feat 421.95 


Plesso specify color: 
Blue, Black, Yellow or Red 


EMI FILTER $4.95 
» MANUFACTURED 
ce CORCOM 
as 
$1 29 ; HITS LEM 
: AME 120/200 VOLT 


E» û FOOT LINE CORDS 


COMPUTER U-2 2 CONDUCTOR 
CLUDED 


ACCESS 


LC-HP 3 CONDUCTOR W. STD 
FEMALE SOCKET 


MUFFIN FANS 
3.16" 0 ROYRON 
2.63" $0 ETAI 
3.18" 50 MASUBHITA 


FRAME STYLE 
TRANSFORMERS 


12.8V AC CT 2 AMP 
1Z6V AC CY 
12.6v AC CT 
25.2V AC CT 


ARE LIMITED! 


P$-IBM 


4 AMP 
29 PIN D-SUB 
GENDER 
CHANGERS 
$7.95 


s FOR (BM PC-XT COMPATIBLE 
k 136 WATTS 
« «EV (9 18A, +127 @ 42А реклам 


P$-IBM-150 

e FOR IBM PC-XT COMPATIBLE 

e 160 WATTS 

e +121 @ 5.2A, +53 @ 18A 
12% @ БА. -6V Ф ВА 


WIRE WRAP PROTOTYPE CARDS 


FA-4 EPOXY GLASS LAMINATE 
WITH GOLD-PLATED EDGE-CARD FINGERS 


BOTH CARDS HAVE SILK SCREENED LEGENDS 
ANO INCLUDES MOUNTING BRACKET 


WITH "БҮ AND GROUND PLANE ..,. 027.596 
ABOVE WITH DECODING LAYOUT 129.96 


5-100 


BARE - NO FOIL PADS 
HORIZONTAL BUS 


VERTICAL BUS 
SINGLE FOIL PADS PER HOLE ...... 022.75 


APPLE 


BARE - NO FOIL PADS 
HORIZONTAL BUS 

SINGLE FOIL PADS PER HOLE 
FOR APPLE fla AUX BLOT 


SWITCHING POWER SUPPLIES 
$89.05 p 


iIBM-PR1 
IBM-Ph2 А5 


cs. BITE 
„в & & à = вз 230 бй 


$78.95 


P21 


+ ONE YEAR WARRANTY 


DATARASE EPROM ERASER $34.95 
+ ERASES 2 IN 10 MINUTES a 


* COMPACT-NO DRAWER sei 


* THIN METAL SHUTTER 
ш Žž 


PREVENTS UV LIGHT 
FROM ESCAPING 


Va WATT RESISTORS 


5% CARBON FILM ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG. OHM 
whe .05 100 PCS ame ate 07 
1000 PCS mmo vehe 015 


P$-À 


e 130 WATTS 

= SWITCH ON REAR 

+ FOR USE IN OTHER IGM 
TYPE MACHINES 

* 90 DAY WARRANTY 


$99.85 


PS-A 


$49.95 


* USE ТО POWER APPLE TYPE 
SYSTEMS, 79.5 WATTS 

e *BV @ 7A, *12V @ ЗА 
“GV @ SA, -12V @ бА 


+ APPLE POWER CONNECTOR 


RESISTOR NETWORKS 


10 PIN 9 RESISTOR 

B PIN 7 RESISTOR 
16 PIN 8 RESISTOR 
16 PIN 15 RESISTOR 
14 PIN 7 RESISTOR 
14 PIN 13 RESISTOR 


SPECIALS ON BYPASS CAPACITORS 
01 yt CERAMIC DISC 100/85.00 
01 yf MONOLITHIC 100/810.00 
.1 yt CERAMIC DISC 100/56.50 
л yt MONOLITHIC 100/812.50 


РА DISTRIBUTION| TIE 
EZ ET 


IWBU-D | 38x650" | т — | 100 | 


P$-8PL200 


а +SV @ 25A, *12V Ф 3.8A 


$48.95 


+ ALUMINUM ENCLOSURE 


BOOKS ev STEVE CIARCIA 


BlULD YOUR OWN 
Z80 COMPUTER 


CIRCUIT CELLAR VOL 1 
CIRCUIT CELLAR VOL 2 
CIRCUIT CELLAR VOL 3 
CIRCUIT CELLAR VOL 4 
CIRCUIT CELLAR VOL 5 


MICROCOMPUTER 


HARDWARE HANDBOOK 
FROM ELCOMP $14.95 


OVER 600 PAGES OF OATA SHEETS 
ON THE MOST COMMONLY USED 
ICs. INCLUDES TTL. CMOS, 741.500, 
MEMORY, CPUs MPU SUPPORT 
AND MUCH MORE! 


утним BATTERY M MEW EDITIONI 
1988 
IC MASTER 


a (0) THE INDUSTRY STANDARO 


3VOLTBATTERY — $395. $129.95 


019.55 | 


9517.85 
$18.95 
$18.95 
$18.96 
013.95 


BATTERY HOLDER 61.49 


VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 


JDR Microdevices 


1224 S. Bascom Avenue, San Jose, CA 95128 
Toll Free 800-538-5000 * (408) 995-5430 
FAX (408) 275-8415 * Telex 171-110 


Inquiry 184 


TERMS 


HOURS: M-W-F, 9-6 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


ипи Permit 
Периште Ны Wn aie frog 


Su bee minube lu cen 


TU-TH. 9-9 SAT. 9-5 


Митт darker ЇЧ n Frr eer -ELUESIS ELT 50250 tow UPS 
Cem ned 5335 
эт sh] cures 
кинен na esae ыгы аг aie salam Tek 


ho WPS Air Order peg 

pire CG Lie 8 үл 
РР тыю ыйы в J 

валін Pra are w E Cung pital wolce We Me ет 

Air гєш Fr aged to hon Gaines) ead ы: 

АЗ once nadie Ер peus 


1 ve mall Geer н Th т 


© COPYRIGHT 1986 JDA MICRODEVICES 


THE JOA MICAGOEVICES LOGO 15 A REGISTERED TRADEMAHK OF JOA MICRODEVICES JOR INSTRUMENTS AND JOR MICRODE VICES ARE TRADEMARKS OF ЈОН MICRODEVICES 
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 20MB HARD DISK SYSTEM ONLY 538995! 


FOR A cle! TERS 


AP-150 
$99.95 


ж à HT, DIRECT DRIVE 
= 100% APPLE COMPATIBLE 
=» ŞIX MONTH WARRANTY 


BAL-500 
$129.95 


« TEAC MECHANISM-OIRECT DRIVE 
= ТУ APPLE COMPATIBLE 
» FULL ONE YEAR WARRANTY 


$129.95 


| » FULL HT SHUGART MECHANISM 
RECT REPLACEMENT FOR APPLE 


LL 
e HX MONTH WARRANTY 


e 3.5" ADD-ON OISK DRIVE 
ж 100% MACINTOSH COMPATABLE 
~ DOUBLE SIDED BOOK BYTE STORAGE 
» Hane RELIABILITY ORIVE 
AUTO-EJECT MECHANISM 
* FULL ONE YEAR WARRANTY 


AD-3C 
$139.95 
| MPATIC 


lc c 
AM Resear 
| e FAST, RELIABLE SLIMLINE CHRECT 
* SIX MONTH WARRANTY 


DISK DRIVE ACCESSORIES 
FDD CONTROLLER CARD 549.95 


lic ADAPTOR CABLE $13.95 
ADAPTS STANDARD APPLE DRIVES 
| FOR USE WITH APPLE Nc 


KB-1000 $79.95 


CASE WITH KEYBOARD 
FOR APPLE TYPE MOTHERBOARD 


* USER DEFINED FUNCTION KEYS 

e NUMERIC KEYPAD WITH 
CURSOR CONTROL 

+ CAPS LOCK · AUTO-REPEAT 


KEYBOARD-AP $49.95 


» REPLACEMENT FOR APPLE ti 
KEYBDARO 
e CAPS LOCK KEY, AUTO-REPEAT 
é Оң KEY ENTRY OF BASIC 
CP/M COMMANDS 
Seaeeaece sae ES] = 
کک‎ bd nil 
| Sa emu 
Sesnab enue EE — | 
[aS „шш | 


EXTENDER CARDS 
IBM-PC 
IBM-AT 
APPLE 1 
APPLE Ile 
MULTIBUS 


CALL FOR VOLUME QUOTES ec COPYRIGHT 1986 JOR MICRODEVICES 


APPLE COMPATIBLE 
INTERFACE CARDS 


э,” La 
=" T * vee 


* DUPLICATE 95 un 
STANDARD 2 ines EPROM 
* EASY TO USE U-DRIVEN 
SOFTWARE NT INCLUDED 
: MENU SELECTION Fon 2716 
2732. 2732. 2 D 27128 
* HIGH SPEED WRITE, ALGORITHM 
+ LED INDICATORS FOR ACTIVITY 
* мо EXTERNAL POWER SUPPLY 
NEEDED 


* ONE YEAR WARRANTY 


* FULL TWO YEAR WARRANTY 
. тина YOUR 48K APPLE TO 


. USE JN PLACE OF APPLE 
pant "1 CARD W/IMSTRUCTIONS — $9.85 


IC TEST CARD $88.95 


. диск TESTS MANY COMMON 
s 

e DISPLAYS PASS OR FAIL 

* ONE TEAR WARRANTY 

» TESTS: 4000 SERIES CMOS, 


74HC SERIES CMOS, 
7400, TALS, FAL, 74H & 745 


3008 MODEM — $49.85 
FOR APPLE OR IBM 
INCLUDES ASCH PRO-EZ SOFTWARE 


. FCC APPROVED 

= BELL SYSTEMS 103 COMPATIBLE 
a INCLUDES AC ADAPTOR 

e AUTO-DIAL 

« DIRECT CONNECT 


CABLE FOR APPLE Пс $14.95 


JOYSTICK ceo: $7.95 


FOR ATARI 400, 800. 2600, 
VIC 20/64 AND APPLE Пе 


DISKFILE 


HOLDS 70 5'e" DISKETTES 


$895 


3.5" DISKFILE HOLDS ао $995 


POWER STRIP 
uuu" $12.95 
99999 


Gel 3-WAY SWITCH BOXES 


* SERIAL OR PARALLEL 
. CONDE EA 5 t EMNENE TO ONE 
E VERSA 


^ ALL LL LIN ES SWITCHES 
“ ON PED тҮ ROTARY SWITCH MOUNTED 


* GOLD CONTACT 
> STURDY METAL ENCLOSURE 


SWITCH-3P cENTRONICS PARALLEL. $99.95 
SWITCH-33 R5232 SERIAL $92.85 


Sel PRINTER BUFFERS 


à FREES МИТЕ ERE OTHER T $ 
LE PRINTING LONG DOCUM 
» STAND. ALONE E DESIGN: WORKS WITH ANY 
COMPUTER О 
= ALL MODELS FEATURE PRINT PAUSE 
MEMORY CHECK, GRAPHICS CAPABILITY 


$P120P PARALLEL $139.95 


* 64K UPGRADABLE TO 256K 
e LED INDICATOR SHOWS VOLUME OF DATA 
IN BUFFER 


$P1208 R3232 SERIAL $159.95 


* 64K UPGRADABHLE TO 256K 
d Jr wel er. BAUD RATES, FROM 


6008 - 19 
PARALLEL $249.95 


» 64K UPGRADABLE TO 512K 
. ا‎ rec LS OUTPUT OF UP TO J COMPUTERS 
D BAR олан DISPLAYS AMOUNT DF 
* DAY 
- RESET FUNCTION CLEARS 
DATA IN BUFF 
e REPEAT FUNCTION CAN 
PR ЕМ Е 
COPIES OF А DOCUMENT 


NASHUA DISKETTES DEALS 


6%" SOFT SECTOR 
DS/DD WITH HUB RINGS 


$99 8964 596u 


BON OFID BULK QTY 50 BULK QTY 250 


NASHUA DISKETTES WERE JUDGED 
TO HAVE THE HIGHEST POLISH 
AND RECORDED AMPLITUDE OF ANY 
DISKETTES TESTED ACCORDING TO 
“COMPARING FLOPPY DISKS", BYTE 9/84 


DISKETTES 
NASHUA 514” 


08 OD SOFT 
08/0uUA0 SOFT 
OS/HO FOR AT 


55/00 SOFT 
05,00 SOFT 


WASHUA 3.5" 


35" 55/00 FOR MAC 
VERBATIM 514" 
v-MD1O $$/B0 
V-MD2D 05/00 SOFT $29.95 
V-MD1TIOUD 55/00 10 SECTOR HARD 223.95 


ata 
120 CPS DOT MATRIX PETERE 


MODEL 


riz $169.95 


+ EPSON /IBM COMPATIBLE 

* 9-WIRE PRINTHEAD 

е 120 CPS-BIDIRECTIONAL, 80 COL. 

• FRICTION AND TRACTOR FEED 

+ PROPORTIONAL SPACING 

* CENTRONICS PARALLEL INTERFACE 
* 8 CHARACTER SETS AND GRAPHICS 


6 FOOT IBM PRINTER CABLE $9.95 
REPLACEMENT RIBBON CARTRIDGE — $11.95 


5'4" FLOPPY DISK DRIVES 


TEAC ҒО-258 У HT DS/DO FOR IBN) 0109.96 


MP-a52 05/00 (FOR BM 678. 
QUME QT-142 Y HT 05/00 (FOR IBM] $79.55 
9" FLOPPY DISK DRIVES 


FD 100-8 55/00 {SABO EQUIV) 8118.00 
FD 200-8 05/00 [5A/8518 EQUIM 8159.00 


TEAC SPECIFICATION 


66.00 
TEAC MM. NANCE MANUAL $25.00 


TEAC FO-55 TANDON TM100-2 


LE 
APPLE TYPE CABINET W/OUT POWER SUPPLY 


GAB-1FH5 


FULL HT 8'4" BEIGE CABINET We POWER SUPPLY 


CAB-23 5 
DUAL SUMUNE 5'4” CABINET W/POWER SUPPLY 


21v8 VERTICAL $209. 
DUAL SLIMLINE 87 CABINET W POWER SUPPLY 


CAB-2FH8 HORIZINTAL $218.85 


DUAL FULL HT 9" CABINET W. POWER SUPPLY 


TEST EQUIPMENT FROM JDR INSTRUMENTS 


DIGITAL MULTIMETER PEN DPM-1000 
AUTO RANGING, POLARITY AND DECIMAL! 


» LARGE 3.5 DIGIT 
DISPLAY 


+ DATA HOLD SWITCH 
FREEZES READING 


» FAST, AUDIBLE CON- 
TINUÍTY TEST 


a OVERLOAD PROTEC- 
TION 


20MHz DUAL TRACE OSCILLOSCOPE 
35MHz DUAL TRACE OSCILLOSCOPE 


$54.95 


MODEL 2000 
MODEL 3500 


FOR MORE INFORMATION ON THE OSCILLOSCOPES, CALL US FOR FREE PRODUCT BRIEFS. 


Inquiry 18-4 


20 MEGA BYTE HARD DISK SYSTEM _ 


SEAGATE $T-225 20 I" HARD DISK SYSTEM 


^— x3 (ui INE wi CONT- 
ROL ABLES AND | 


A ONE YEAA WARRANTY 


КТ COMPATIBLE 
MOTHERBOARD 


$129.95 


= 4.77 MHz БОВЕ CPU. OPTIONAL 
8087 CO-PROCESSOR 
a В EXPANSION SLOTS 

«OK RAM INSTALLED, EXPANDAGLE 
TO 440K ON-BOARD MEMORY 
Ern ICe SOCKETED-HIGHEST 


OA 
a ACCEPTS 2764 ОВ 27128 ROMS 


PRO-BIOS $19.95 
IBM COMPATIBLE INTERFACE CARDS 


ALL WITH A ONE YEAR WARRANTY 
$89.95 


MULTI 1/0 FLOPPY CARD 


PERFECT FOR THE 640K MOTHERBOARD 
- AL PORT: OPTIONAL 2nd 


SERIAL PORT 
* PARALLEL PRINTER PORT 
~ GAME PORT 
e CLOCK CALEN 
= SOFTWARE: CLOCK UTILITIES, 
RAMDISK, SPOOLE 
OPTIONAL SERIAL PORT $1405 


MULTIFUNCTION CARD 


ALL THE FEATURES OF AST'S 6 PACK o AT HALF THE PRICE 
А R 


E POAT 
4 > SOFTWARE INCLUDED 
| PRINTER CABLE 
BK RAM UPGRADE 


COLOR GRAPHICS ADAPTOR 


MAI Y COMPA "E WITH IBM COLOR CARD 
» 4 VIDEO INTERFACES: RGB, 


ÉL » COLOR GRAPHICS MODE: 120 x 200 
| e MONG GRAPHICS MODE: 640 х 200 
« LIGHT PEN INTERFACE 


MONOCHROME GRAPHICS CARD $89.95 


FULLY COMPATIBLE W/IBM MONOCHROME ADAPTOR & HERCULES GRAPHICS 
L PATIBLE 


NYEAFACE 
| è OPTIONAL SERIAL PORT 215.84 


MONOCHROME ADAPTOR 


$49.95 
Н FANTASTIC VALUE FROM JDR! 
* (BM Ct ac OUTPUT * 720 x 350 PIXEL DIPLAY 

PLEASE NOTE: THIS MW WILL NOT КОМ LOTUS GRAPHICS AND DOES NOT INCLUDE A 


| FLOPPY DISK DRIVE ADAPTOR 


a INTERFACES UP TO 4 STANDARD 
FDDs TO IBM PC OR COMPATIBLES 
b INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 
e ba — md DBI? FOR EXTERNAL 


4 
à RUNS QUAD DENSITY DRIVES 
WHEN USED WITH JFORMAT 


1200 BAUD MODEMS 


HAYES COMPATIBLE, AUTO-DIAL. AUTO-ANSWER, AUTO RE-DIAL ON BUSY. 
WER-UP SELF TEST, FULL ONE YEAR WAR 
SMARTEAM 


ODEL 12008" . „MODEL 1200H* 
* EXTERNAL DESIGN 


. EL DESIG 
H CARD . e WITH POWER SUPPLY 
e SERLAL PORT INCLUDED + INCLUD 


$169.95 6149.95 5169.95 


"РОН IBM, INCLUDES PC TALK Ni COMMUNICATIONS SOFTWARE 


PRO-BIOS 


$34.95 


ONLY $389.95! 


ы MONITORS FOR ALL APPLICATIONS 


CENTER SY TEMS 


MODEL KtM- rar? 
» ПАА САРАТ Е TTL IFAT 
e i HON GLARE SCHEEN 
а Раф CpHE ГЫ ЫЕНЕН ЫН 
s VERY HM AR GOLA 
25 May HA MTT DTH 
1CH pee vin rid tag 
+ CABLE FOR IBM PC INCLUDED 2108.83 


$299.95 $169.95 $99.95 


BUILD YOUR DWN 256K 
КТ COMPATIBLE SYSTEM 


AT MOTHERBOARD $128.85 
$18.95 
256K RAM $25.55 
130 WATT POWER SUPPLY $68.95 
FLIP-TOP CASE $38.95 
DKM-2000 KEYBOARD $59.85 
Y2 HEIGHT QUME DRIVE $79.95 
FLOPPY DISK CONTROLLER $34.85 
MONOCHROME ADAPTOR $49.95 


mI coms AH buon 


= DIGITAL RGB 1BM COMPATIBLE » -" nants "e als 
а 14" SCREEN 
* 16 TRUE COLORS 


MONITOR STAND 
© 


TILTS AND SWIVELS 


ONLY $12.95 


. MONOCHROME MONITOR $99.95 


TOTAL: $611.1 


IBM STYLE 
COMPUTER CASE | 
AN ATTRACTIVE STEEL CASE 
WITH A HINGED LID FITS THE Û... 
POPULAR PC/XT COMPATIBLE 
MOTHERBOARDS 


* SWITCH CUT-OUT ON SIDE FOR PC/XT 
STYLE POWER SUPPLY 

« CUT-OUT FOR В ———— у SLOTS 

a ALL HARDWARE INCLUO 


$39.95 


IBM COMPATIBLE KEYBOARDS 
DKM-2000 $59.95 IBM-5151 $79.95 


* REPLACEMENT FOR KEYTRONICS 
KB-5161"* 

« SEPARATE CURSOR & NUMERIC 
KEYPAD 

« CAPS LOCK & HUMBER LOCK 
NOICA 


TO 
s IMPROVED KEYBOARD LAYOUT 


DISK DRIVES 
TANDON TM50-2 


$79.95 


* Y HT DS/DD 
| * IBM COMPATIBLE 


NOW ONLY $89.95 | * EXTREMELY QUIET! 


* FOR IBM PC-XT COMPATIBLE TEAC F0-55B 08/00 i 
а 135 WATTS : 
• «BV @ 15A, «12V @ 42A 

-BV @ ‚БА, -12V (p БА 


150 WATT MODEL 


e“ 5150" STYLE KEYBOARD 
a FULLY IGM COMPATIBLE 
a LED интона FOR CAPS & 


$78.85 ШЫ — 


JDR Mii | d ' == 1224 S. Bascom Avenue, San Jose, СА 95128 
:й: ІСГО evices Toll Free 800-538-5000 * (408) 895-5430 * FAX (408) 275-8415 ә Telex 171-110 


© COPYRIGHT 1985 JDR MICRODEVICES 


Inquiry 185 


ARTICLE# PAGE ARTICLE AUTHORISI ARTICLES PAGE ARTICLE AUTHORIS) 
Ї 9 МЇГОБЛӨ&.............-«...= staff 15 24] Amiga Animation ............... Ditton. Ditton 
2 31 | 1 2, aaa sa cia staff 16 249 Amiga vs. Macintosh ............ Webber 
3 50 Ask BYTE/Circuit Cellar Feedback . .Ciarcia 17 263 The Franklin АСЕ 2200 ..... —€— Woodhull 
4 65 Book Reviews ...........5 ....- Williams, Crabb 18 269 The Leading Edge Model! D PC... .Miastkowski 
3 84 Product Preview: LabVIEW: 19 275 The Xerox 6060 ................ Rash 

Laboratory Virtual Instrument 20 283 The C. Itoh TriPrinter............ Swearengin 
Engineering Workbench .......... Vose 21 287 Тһе Turner Hall Card............ Angel 
Williams 22 293 ‘Turbo Prolog ....... ge .. . Shammas 
ô 97 Ciarcia's Circuit Cellar: Build a 23 299 Software Carousel .............. Haas 
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BOMB Results 


MUSIC IN THE AIR 


Winner of $100 for placing first in June's BOMB is Robert A. Moog for 
his "Digital Music Synthesis." an overview of the general attributes of 


musical sound and how to produce it. In second place. and the winner Congratulations 


NEXT MONTH IN BYTE 


A MAJOR NEW PRODUCT: 
Our in-depth technical description—much more than just a "first look" —will help you decide if 
this new product is something truly important or just another yawn masquerading as a smile. 


THEME: 
Public domain software includes a version of the Prolog language, a database that can run 
backward in time, a tutorial on icons, a software emulation of the Z80 microprocessor, and a 
special interview with Richard Stallman—proponent of the public domain and founder of the 
Free Solution Foundation. 


HARDWARE REVIEWS: 
An objective appraisal of the Amiga: the powerful, downsize Compaq II transportable: the 
UNIX-based, multiuser Tandy 6000; three 24-pin printers; and four magnetic-tape backup units. 


SOFTWARE REVIEWS: 
Microsoft Word 3.0; Digital Research's Concurrent PC DOS; Soft Warehouse's muLISP-86; ITC's 
Modula-2: and a comparison of The Norton Utilities, Super Utility, and PC Tools. 


CIRCUIT CELLAR: 
A build-it-yourself intelligent EPROM programmer. 


SPECIAL MC68000 SERIES: 
"Sound and the Amiga" 


PROGRAMMING INSIGHTS: 
"Another Approach to Data Compression" and "A Useful Property of 2"" 


PLUS lively columns by Pournelle, Webster, Shapiro. Pountain, and Raike: 
more from the Best of BIX: book reviews, What's New, Microbytes, and more. 
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of $50 Is Eric Jensen for his review of the Atari 520ST. The $50 award 
for quality also goes to Robert A. Moog for "Digital Music Synthesis." 
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(Check local listings for time and channel.) 


A COMPUTER 
PROGRAM 
DELIVERED VIA 
SATELLITE! 


The Computer Chronicles, a half-hour weekly 
television serles brings you news and information 
from Silicon Valley and around the world. 


Find out what Is, what was and what will be, with 
the only computer program you're ever going to 
need. The Computer Chronicles, every week on 

a public television station near you. 


SALES STAFF: 


Correspondent Stewart Cheifet and Gary Kildall, 
creator of CP/M cover today's headlines and 
the stories behind them. 


Produced by NCSM, San Mateo, CA and ЧИТТЕ, Harrisburg, РА with funding trom McGraw-Hit's VUE magazine. 
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SUBSCRIBERS ONLY!* 


Use BYTE' Telephone Inquiry Processing System 
Using TIPS can bring product information as much as 10 days earlier. 


SEND FOR YOUR 1) If you are a new subscriber or have lost your I.D. card, circle 81 on the Reader Service 
SUBSCRIBER I.D. CARD Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED Write your Subscriber Number, as printed on your Subscriber I.D. Card, in boxes in Step 5 below. 
(Do not add 0's to fill in blank boxes) 
Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0's to fill in blank boxes.) 
Now, on a Touch-Tone telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR When TIPS says: "Enter Subscriber Number" 
SUBSCRIBER AND (Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ISSUE NUMBERS ignoring blank boxes) 

Enter L1L1D DOD Û Û Û E (2 


When TIPS says “Enter magazine code & issue code” 
Enter DOO (Б) (8) 0 


ENTER YOUR When TIPS says "Enter (next) Inquiry Number" 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 


Repeat 7a as needed (maximum 17 inquiry numbers) 


1. ОООЕ Е 
OO 
OO 
OO 
OO 


П 
me 
O 

а 


4 


[#1 [3] 


END SESSION End session by entering [*] & [3] CI] 0 (El 


Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 


Hf you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485. 
*Domestic and Canndian Subscribers Only! 
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TODAY IS THE 
BLACKEST DAY IN . 
DOT MATRIX PRINTER 
HISTORY 


It would pay you to mark it on your calendar. 
Because today is the day we introduce 
our new Pinwriter" PSXL dot matrix printer. 
The only dot matrix printer available capable 
of producing the rich, black printing you asso- 
ciate with a letter-quality printer. Because 
it's the only one designed to use a multi- 
strike film ribbon — the same ribbon used 
in typewriters and letter-quality printers. 
Black letter-quality 
A LITTLE printing is only the be- 
BLACK MAGIC. ginning. The Pinwriter 


Actual line printed with the P5XL printer can also 


Pinwriter PSXL printer. use an optional ribbon to 


print in seven other colors. And it has 
the finest graphics resolution , 
of any impact printer you 
can buy. Plus it's very fast 
and exceptionally quiet. 
It's only natural that 


{белеш 8 ieri] E (ern mdr tna 
© 19865 NEC Corp. 


the first dot matrix printer with true letter- 
quality printing should be an NEC. After 
all we make Spinwriter" letter-quality 
printers, the most popular line today, as 
well as the Pinwriter P5 dot matrix printer, 
the most advanced 24-pin printer. 

The Pinwriter P5XL printer is part of 
the most extensive line of 24-pin printers 
available. You'll find a model designed to 
fitevery need and budget. See them at 
your dealer or call 1-800-343-4418 (in MA 
617-264-8635). Or write: NEC Information 
Systems, Dept. 1610, 1414 Massachusetts 
Ave., Boxborough, MA 01719. 


NEC PRINTERS. THEY ONLY STOP 
WHEN YOU WANT THEM TO. 


| NEC 


NEC Information Systems, Inc. 
Inquiry 252 


Next to your computer, 


High-quality printers—for less! 

Complete your system with the right printer 
for your home or office. Tandy offers the fine 
print quality, graphics and high performance you 
need—at a price you can afford. Whatever your 
printing requirements, we've got what you need 
for your business or home computer. 


Versatility and compatibility for your business 

The DMP 430 (26-1277, $699) gives you fan- 
tastic reproduction at a great price. The DMP 
430 is a 132-column dot-matrix printer with an 
18-wire print head that delivers superior corre- 
spondence characters in a single pass. You can 
choose from micro, italic and double-high fonts, 
as well as bit-image graphics. And ы 4 


іп the draft mode, the DMP 430 RAGIO 


delivers а fast 180 characters per 
second. IBM? PC compatible. 


nothing beats a Tandy printer. 


Radio Shaek 
The Technology Store" 


A DIVESIOH OF TANDY CORPORATION 


Low-cost, triple-mode personal printer 


The DMP 130 (26-1280, $349.95) lets you 
choose from word processing, data processing 
and dot-addressable graphics. The DMP 130 
prints in four character styles: standard or italic 
cursive, in draft or correspondence modes, at up 
to 100 characters per second. Features a bidirec- 
tional logic-seeking print head for maximum effi- 
ciency, plus a built-in tractor to prevent paper 
from slipping. ІВМ® PC compatible. 


Tandy .. . Clearly Superior" 

For the best value and selection in top-quality 
printers, shop your local Radio Shack Computer 
Center. We fully back what we sell with unbeat- 
.» able support and service. Come in 
today and see our complete selec- 
tion of printers, computers, up- 
grades and accessories. 


Prices apply at Radio Shack Computer Centers and at participaling stores and dealers. The OMP 430 may require special order. IBM/Registered TM Intemational Business Machine Corp. 
inquiry 292 


